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Executive Summary 

We review the current indicators relating to terrestrial biodiversity in Canfor’s Sustainable Forest 
Management Plans for the Vanderhoof, Fort Saint James, and Prince George Districts of the 
Prince George TSA.  We evaluate the indicators with respect to the four overarching indicator 
suggested by Bunnell et al. for other Canfor Divisions and assess how they align with common 
indicators that have been drafted by Canfor corporately.  We make recommendations as to 
where the indicators meet or exceed the intent of the four overarching indicators and where 
there are knowledge gaps and potential for indicator development.  Although based on 
considerable experience developing and using indicators for monitoring, our review is 
nonetheless superficial and potentially misled in places.  There are two major reasons.  First, 
the short time for acquaintance with written documents describing the current approach for each 
DFA (about 2 days per DFA for reading, thinking and writing); second, the complete lack of 
familiarity with what actually happens on the ground (often not clearly revealed in written 
documents).  As well we have no information on the relative role of contributions from Public 
Advisory Groups and how informed these contributions are.  This draft will, however, allow 
discussion of our findings and recommendations with Canfor Divisional personnel; revisions can 
be embarked on after that workshop.  
 
The main review is found in sections 4, 6, and 8.  Sections 5, 7, and 9 collate the findings and 
recommendation of those previous sections in one place so that they are more easily 
accessible.  Section 10 offers a general summary, much of which we repeat here: 
 

1. Subject matter of the proposed corporate indicators appears near the minimum to 
effectively assess success in sustaining biodiversity.  They appear workable when 
refined to include appropriate measures. 

2. We found several instances where Divisions within the Prince George TSA would gain 
efficiencies by sharing common indicators and associated data. 

3. There is utility to a common core group of indicators, but environmental or social 
conditions within a Division can justifiably encourage additional indicators. 

4. Because indicators specify an item that will be monitored to assess success, it is 
beneficial to reduce the number of indicators to minimum scientifically credible.  Issues 
of a particularly clamorous PAG should be dealt with separately. 

5. In each Division we found indicators that could be dropped without overall detriment to 
assessing success in sustaining biodiversity.  We attempted to note those.  In many 
instances they better reflect measures that could usefully be incorporated into an 
indicator.  

6. In some instances measures for an indicator are lacking or wholly inappropriate (e.g., 
plant diversity indices, volume of down wood). 

7. Combining indicators, measures, targets and variance in single statements is concise 
but invites problems.  Among these is the implicit communication of satisfaction with 
targets as stated, rather than communication that the targets need to be evaluated and 
may well change.  In most instances effective targets are unknown.  We attempted to 
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note where current literature indicators indicate current targets are wrong or misleading 
(e.g., patch size, number of down wood pieces).  

8. Lack of information has encouraged the use of regulations as default targets.  That also 
invites problems.  Among these is the acceptance of regulations as the appropriate way 
to achieve the desired ends, thus restricting innovation.  It also negates any commitment 
to continual improvement. 

9. Proposed corporate indicators are organized to connect directly with CSA elements.  For 
actual monitoring there are significant advantages to separating habitat and organism 
elements (that are currently combined in the suggested common core indicators).  There 
are two primary reasons.  First, to the extent possible it is useful explicitly substitute 
monitoring of habitat (much of which is day-to-day forestry) from monitoring of species.  
It is helpful to communicate the distinction early.  Second, monitoring habitat and 
monitoring species require different resources and different approaches. 

10. Any C&I or monitoring approach requires very explicit statements of desired outcomes 
and major questions.  There apparently has not been the leisure for Divisions of the 
Prince George TSA to engage in the exercise of identifying their greatest uncertainties 
and key areas of interest for monitoring.  One apparent outcome is a set of indicators 
that more closely represents a ‘job to be done’ than an opportunity to learn and improve. 

11.  During our evaluation we considered how the indicators reviewed could improve 
planning, modify practice or reveal how the same desired outcome could be attained 
more cheaply.  That is, we considered links to planning and practice.  Indicators with 
targets based on compliance obviously cannot improve planning, effectively modify 
practice or encourage innovative approaches to achieve ends more cheaply.  One step 
in creating more direct links to planning and practice is to aggregate indicators into levels 
that are more readily connected.  The Table below illustrates a potential approach for 
organizing both common corporate and Division specific indicators.  

 

 A Potential framework:   Levels of organization of CanFor corporate and divisional indicators 
and their links to CSA elements. 

   

CSA Element CanFor Indicator Proven useful measures 

Coarse filter, strategic level planning  

1.1 Ecosystem diversity 
 

1.4 Protected areas and sites of 
special biological significance 

1.1-1 Ecosystem representation % retention of ecosystem groups 
in NHLB 

Amount of interior forest in non-
harvestable 

Sites of biological significance 
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 1.1-2 Forest types % distribution of forest types 

 1.1-3 Late seral forests % late seral distribution by 
ecological unit 

 1.1-4 Riparian % reserved from harvest 

Coarse to medium filter;  tactical to operation level planning  

1.2 Species diversity - habitat 1.2-1 Stand level retention % of harvest area retained in 
DFA 

Tree species composition 

 1.2-2 Woody debris Diameter of pieces left 

Proportion piled or dispersed 

 1.2-3 Snags Number per ha 

Diameter 

 1.2-4 Shrubs % cover (5% classes) 

Height (3 classes) 

1.2 Species diversity - organisms 1.2-5 Species of social concern Compliance & specific focused 
SOPs on species at risk and 
PAG identified species. 

 1.2-6 Native species richness Coarse filter analysis & species 
accounting system to focus effort 
where most helpful 

Fine filter – primarily operational for forest regeneration  

1.3 Genetic diversity 1.3-1 Forest regeneration Provenance 

 [native species richness] [Analysis from 1.1 and 1.2] 

 

Divisions may add more measures under these basic indicators if they deem it important.  
Although our task was to review indicators and not to address measures and targets, we have 
made recommendations in the text as to measures we feel important and those that can be 
removed or should be added.  We have also commented on some targets that seem 
inappropriate.  
 
The 3 Divisions should explore synergies in allocating monitoring effort and exploring 
effectiveness of various targets.  If strategies are explored for species at risk, for example, they 
include too many species to monitor in one DFA, so different ones could be monitored in 
different Divisions.   Different divisions could look at different components of retention (e.g., are 
shrubs retained, are hardwoods retained, provided practices are similar).  Developing synergies 
are secondary steps after basic indicators have been agreed on and streamlined.  As well, 
some data and relationships may be available from Canfor Divisions outside the TSA. 
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1.  Introduction. 
 
The Prince George TSA (PG TSA) is located in the northcentral interior of BC; it covers 
approximately 7.5 million hectare of area and is subdivided into three Forest Districts: 1) Fort St. 
James, 2) Vanderhoof, and 3) Prince George.  Canadian Forest Products (CanFor) has three 
Divisions within the Prince George TSA.  Canfor’s Prince George Woodlands Division currently 
participates in Sustainable Forest Management (SFM) plans in Fort St. James and Prince 
George Districts; Canfor’s Vanderhoof Woodlands Division operates under a Sustainable Forest 
Management Plan in the Vanderhoof Forest District. Together, these plan areas encompass a 
large proportion of the PG TSA.  Canfor’s SFM plans in the area have been in evolution for the 
past 6 years and a number of indicators with linkages to biological richness have been 
developed.  Substantial efforts by Public Advisory Groups (PAG’s) have contributed to the 
indicators in each of the three SFM plans.   
 
Canfor wishes to assess the current biodiversity indicators contained within the three existing 
SFM plans and to fit them into a comprehensive biodiversity strategy and ensure they align with 
corporate directions for management of biodiversity.  Canfor’s Corporate Sustainable Forestry 
Group has adopted the UBC Biodiversity Management Framework, which was developed by Dr. 
Fred Bunnell and his team in partnership with industry and government.  It is the intent of this 
project to analyze the current indicators of each Division with respect to the four overarching 
indicator suggested by Bunnell et al. for other Canfor Divisions and assess how they align with 
common indicators that have been drafted by Canfor corporately.  We will make 
recommendations as to where the indicators meet or exceed the intent of the four overarching 
indicators and also where there are knowledge gaps and potential for indicator development.  
Due to the high level of involvement by the PAG’s in indicator development, we hope to make 
the current indicators work within the proposed corporate framework. 
 
The development of indicators has been influenced by findings and theory of conservation 
biology, by certification frameworks and by Canfor’s approach to Sustainable Forest 
Management.  That approach is based on the Criteria and Indicators (C&I) model of the 
Canadian Council of Forest Ministers Framework (CCFM 1997).  In the CCFM Framework 
(1997), criteria represent goal statements, providing a clear definition of what is to be sustained; 
indicators are intended to assess success in achieving the goal (e.g. Table 1).  These concepts 
have been incorporated into a Framework for Sustainable Forest Management (SFM), a 
strategic guidance document for implementing SFM (Canfor 2004).   
 
The criterion for biological diversity and associated indicators adopted in Canfor’s corporate  
framework were initially developed by Weyerhaeuser’s Adaptive Management Working Group 
for Weyerhaeuser’s coastal tenure (Bunnell et al. 2003) and transferred to Canfor by Bunnell’s 
team.  The biological richness criterion is ‘Criterion 1’ of the framework (Canfor 2004).   
Although the framework is now being revised and merged with Canfor’s Forestry Principles to 
provide strategic guidance for Sustainable Forest Management, the basic directions currently 
drafted will likely remain in place.  
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Table 1.  CCFM criteria and elements incorporated into CanFor’s SFM plans. 

 
 
This project’s objective is to evaluate existing indicators in the three Canfor SFM plans in the 
Prince George TSA with respect to the four overarching indicators contained within the 
Biodiversity Conservation Framework developed by Bunnell et al and used by Canfor 
Corporately.  The evaluation is intended to expose gaps within specific plans and areas where 
greater than necessary emphasis or detail exists.  As well, areas where synergies can be 
created by common approaches among the three Divisions will be identified as will areas where 
each Division merits a specific approach. 
 
The project includes the following phases: 

1. Review SFM indicators from the three SFM plans (Prince George, Fort Saint James and 
Vanderhoof Divisions). 

2. Assess how each biodiversity indicator fits into Canfor’s corporate indicators and the 
Biodiversity framework suggested by Bunnell et al. 

3. Summarize findings and recommendations, including a ‘stand-alone’ section for each SFM 
plan. 

4. Hold a workshop to discuss findings and recommendations with Woodlands staff. 
 

This report addresses the first 3 phases.  Because Canfor wants stand-alone sections for each 
Division, there is some repetition of information in sections 4-9. 

2.  Methods 
 
We compare the indictors used by each of the three Divisions in the Prince George TSA to the 
indicators suggested by Bunnell et al for other areas of Canfor’s operations (TFL 48, Fort St 
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John, Fort Nelson, and Radium) and to those indicators that the company has drafted as ones 
that could potentially be common throughout the corporation’s BC Divisions and potentially 
Grande Prairie.   
 
We consider the intent of the indicators, evaluate gaps, suggest where effort is more detailed 
than necessary, and note where Divisional differences are useful and where more synergies 
could be found by common approaches. 

Our discussion of each Division’s indicators is organized around the proposed Corporate 
Indicators, even though these are draft at this stage and may be revised. 

3.  Corporate indicators and relations with other approaches 
 
The overarching goal for biodiversity is recognized by the Criterion.  Corporately, Canfor has 
adopted the Biological Diversity Criterion:  

 Biological richness and its associated values are sustained within the forest 
management unit (e.g., Prince George TSA). 

 
This criterion is intended to meet the objective of maintaining biological diversity within a 
sustainable forest management framework.  It was first formulated to help guide MacMillan 
Bloedel and successor companies on the coast.  Given the inherent complexity associated with 
biological diversity, species richness can be used as a credible interim surrogate (e.g., Bunnell 
1998a).  Species richness as a proxy is intended to meet the standards for SFM criteria: it is 
measurable, cost effective and scientifically credible (Bunnell 1997; Bunnell et al. 2003).  Simply 
defined, species richness is the number of species found in a defined area.  Thus the criterion, 
or goal, is to maintain productive, well-distributed populations of native species in a defined 
forest management area.  
 
It is challenging to define indicators to assess the criterion.  Within any company individual 
Divisions develop specific sets of biodiversity indicators for several reasons: 1) there is no 
commonly-accepted best approach, 2) assessing biodiversity is uncommonly complex, 3) local 
conditions emphasize different species and environmental features, 4) local Public Advisory 
Groups emphasize different concerns.  CanFor has chosen to pursue a common approach 
among Divisions to the extent possible and credible.  In doing that, it has attempted to reconcile 
three streams of effort in formulating indicators for biodiversity: 1) the elements specified by 
CCFM (Table 1), 2) the well-developed efforts on the coast that began with McMillan Bloedel 
(these latter have demonstrated some success), and 3) the experience within its own Divisions.  
 
It is useful to consider key distinctions between these three approaches. 
 
CCFM: Simply recognizes four elements of biodiversity (1. Ecosystem diversity, 2. Species 
diversity, 3. Genetic diversity, and 4, Protected areas and sites of biological significance; Table 
1).  For certification purposes it is important that indicators connect to these elements.  The first 
three of these are intended to recognized difference levels of organization of diversity. 
 
Proven experience: In subsequent text where we note consistent with ‘Bunnell et al.’, we intend 
‘consistent with 9 years of coastal experience and what has been learned working with CanFor’s 
three northeast Divisions and Radium’.  That experience indicates that success in sustaining 
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biological richness can be assessed by three integrated indicators based on maintaining 
ecological representation, habitat elements and types and applying species-based monitoring 
(Bunnell et al. 2003):  

1)  Ecologically distinct habitat types are represented in an unmanaged state in the DFA to 
sustain lesser known species and ecological function. [Element 1 and 4 of CCFM]. 

2)  The amount, distribution, and heterogeneity of terrestrial and aquatic habitat type 
elements and structure important to sustain biological richness are sustained. [Element 1 
of CCFM, a surrogate for element 2]. 

3)  Productive populations of selected species or species guilds are well distributed 
throughout the range of their habitat. [Element 2]. 

‘Well distributed through the range…’ is intended to meet element 3 for forest-dwelling 
organisms.  These three indicators connect directly to the elements of CCFM, but have two 
added advantages: 1) they connect directly to different levels of planning (strategic, tactical and 
operations) and thus ease management choices and facilitate monitoring, and 2) the explicit 
recognition of habitat allows development of credible surrogates for assessing species, reducing 
costs of monitoring. 

Broadly these indicators encompass the broadest filter (representing ecologically distinct types) 
for assessing biological richness through to the finest filter (species).  By maintaining some 
portion of all ecologically distinct habitat types in an unmanaged or natural state – our least 
equivocal context for sustaining biodiversity – a portion of natural conditions and a wide array of 
biodiversity also is sustained.   Representation of ecologically distinct habitat types (Ecosystem 
Representation) is intended to: 1) sustain poorly known species and functions, 2) locate 
relatively undisturbed areas that can serve as scale or context for other measures, and 3) 
provide a buffer for unexpected consequences on actively managed areas.  The relevant 
measures are thus those that index proximity to ‘natural’: 1) degree to which ecosystem types 
are represented in the non-harvestable land base, and 2) degree of disturbance (age and edge 
are appropriate surrogates) in areas specifically reserved to meet representation.   
Representation of habitat elements and patterns at stand and landscape levels is intended to 
maintain attributes we know are important to many species.  Indicators 1 and 2 are intended to 
provide surrogate indices for many species.  The ultimate measure of success in sustaining 
biodiversity, however, is the species themselves.  It is impossible to directly monitor all species, 
but some initial investment in evaluating species’ requirements can help to focus the monitoring 
of Indicator 2 more effectively and monitoring selected focal species will give credence to the 
success of coarse-filter efforts.  
 
Proposed CanFor indicators: The proposed corporate indicators for CanFor embody these 
same concepts, but are more directly linked to the four CSA elements (Table 1) rather than to 
efficiencies within the planning framework or the costly activity of monitoring.  Ecosystem 
Diversity element encompasses the representation and landscape level indicators suggested by 
Bunnell et al, while the “species diversity” element encompasses the stand structure and 
organism related indicators.  As well, Canfor includes an indicator explicitly addressing genetic 
diversity and a fourth indicator that singles out  “maintained sites of biological significance” for 
those important sites that don’t fall under the first three indicators (instead of simply 
incorporating them into ecosystem representation). 
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Table 2 outlines the indicators relating to Biological Diversity that Canfor hopes can be common 
across Divisions.  These are draft and under development, but the Divisions in the Prince 
George TSA are assessing their SFMP indicators with respect to the corporate suggestions at 
this point in their development.  Further refinements may be made as corporate directions 
become firmer. 
 
Finding:  Linking indicators directly to CSA elements has clear advantages in terms some 
certification processes.  It is thus a potentially useful bookkeeping device with regard to 
certification.  That organization tends to overlook efficiencies that can be gained within a 
hierarchical planning framework and within the costly activity of monitoring.   
 
Recommendation:  Employ the current framework for ‘reporting out’.  For taking action, 
reorganize indicators into a more clearly hierarchical structure to guide planning to sustain 
biological diversity, monitoring for biodiversity and any coarse filter evaluation of success in 
sustaining biodiversity.   
 
 
Table 2:  Potential Common indicators relating to biological diversity suggested by 
Canfor’s corporate SFM group 
 
CSA Element Indicator Group Proposed Common 

Indicator 

Ecosystem 
Representation 

Percent representation of 
ecosystem groups in Non-
harvestable land base 
across the DFA 

Forest Type Percent distribution of forest 
type (deciduous, deciduous 
mixed wood, conifer mixed 
wood, conifer) >20 years old 
across DFA 

1.1 Ecosystem Diversity Conserve 
ecosystem diversity at the landscape 
level by maintaining the variety of 
communities and ecosystems that 
naturally occur in the DFA 

Late Seral Percent late seral 
distribution by ecological unit 
across the DFA 

Stand-level retention Percent of harvest area 
retained across the DFA 

1.2 Species Diversity 

Conserve species diversity by ensuring 
that habitats for the native species 
found in the DFA are maintained 

Coarse Woody 
Debris 

Amount of coarse woody 
debris across the DFA 
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Snags Number of snags or live 

trees retained on prescribed 
areas 

Shrubs Percent of shrub habitat 
across the DFA 

Riparian Number of non-
conformances to riparian 
management strategies 

Species at Risk and 
Selected Focal 
Species 

Percent of forest 
management activities 
consistent with management 
strategies for Species at 
Risk and selected focal 
species 

through time, including habitats for 
known occurrences of SARs. 

Rare Plants Percent of forest 
management activities 
consistent with management 
strategies for rare plants  

1.3 Genetic Diversity 

Conserve genetic diversity by 
maintaining the variation of genes 
within species 

Forest Regeneration 
(most of the genetic 
diversity is reflected by 
above) 

Percent conformance with 
provincial regulations and 
standards for seed and 
vegetative material 

1.4 Protected Areas & Sites of 
Special Biological Significance 

Cooperate with protected-areas 
managers in broader landscape 
management.  Identify sites of special 
biological significance within the DFA 
and implement management strategies 
appropriate to their long term 
maintenance 

Protected Areas and 
Sites of Biological 
Significance 

Percent of forest 
management activities 
consistent with management 
strategies for protected 
areas and sites of biological 
significance 
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4. Current Indicators for Vanderhoof  

 
General Context (from SFMP) 
Forest cover within Canfor’s Vanderhoof Division’s DFA consists mainly of lodgepole pine and 
spruce stands with scattered patches of aspen, fir, tamarack and birch.  Lodgepole pine is the 
predominant tree species (82%) and provides the majority of the commercial forest stands.  
Douglas-fir leading stands are sparsely scattered across the DFA, and primarily occur in the 
eastern portion (Vanderhoof and Fort St. James Forest Districts are the northernmost extent of 
Douglas-fir’s natural range).  Higher elevations within the DFA also have occasional small 
groves of Engelmann spruce and sub-alpine fir. 
 
The DFA is 1,387,263 hectares in total land area and of this total, 777,729 hectares are within 
the Timber Harvesting Land Base (THLB).  Vanderhoof’s SFMP contains four ecosections 
including the Babine Upland, the Nechako Lowland, the Bulkley Basin and the Nazko upland.  
Only the Moist Interior Natural Disturbance Unit (NDU) is present within the Vanderhoof DFA.  
However, this NDU is subdivided into the Moist Interior Plateau and the Moist Interior Mountain 
sub-units based on significant differences in elevation (DeLong 2002).  The DFA includes eight 
Biogeoclimatic Ecosystem Classification (BEC) subzones.  These classifications help planning 
of management activities based on the natural landscape and environmental conditions. 
 
 
Finding:  The NDUs are of assistance primarily in estimating initial targets where these are 
appropriate.  The majority of the response of biodiversity to forest practice will be better 
predicted by either BEC or broad forest type. 
  
Recommendation:  Maintain the current approach.  
 
 
As part of the Protected Areas Strategy implemented by the government of British Columbia, six 
protected areas were established within the Vanderhoof DFA.  Four of these protected areas 
have been designated as Class ‘A’ Parks, while the remaining two are established Protected 
Areas and will be designated as Class ‘A’ Parks in the future.  Parks and Protected Areas form 
approximately 6.8% of the DFA forested land base and are excluded from the THLB, and 
subsequently from timber harvest activities. 
 
Fire and mountain pine beetle are the key stand replacement disturbance events operating 
within the Moist Interior Plateau NDU (DeLong 2002).  However, DeLong (2002) also notes that 
there is no documented evidence that mountain pine beetle played a major role as a stand 
replacement agent prior to fire control.  From a natural disturbance perspective, fire suppression 
activities interrupted natural cycles.  Due to the absence of a natural disturbance event, a large 
supply of viable host for the mountain pine beetle was made available throughout most of the 
DFA. 
 

Criteria and Indicators approach 
The hierarchy used in this plan and the resulting measures of SFM were developed specifically 
for Vanderhoof’ with considerable effort by the local Pubic Advisory Group.  As noted in the 
SFMP, they encompass the CCFM Criteria and CSA Elements, thereby meeting the 
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requirements of the CSA Standard.  The CCFM set of C&I provided the context and foundation 
for the creation of locally relevant C&I applicable to the forests within the DFA.  
 
Finding:  As currently phrased, indicators are admirably succinct and include measures, targets 
and variances along with the indicator.  For some other SFM plans, the separation of indicators 
from measures is less clear. 
 
Recommendation:  Maintain the clear separation among indicators, measures, targets and 
variances should at some stage be clearly separated.  Among the reasons: 

1) Not all measures need be indicators. 
2) Conflating measures with indicators tends to confuse conformance/compliance, 

implementation and effectiveness monitoring, and there are sound reasons for 
recognizing these as separate activities. 

3) Targets (and variances) can only be reasoned guesses.  A portion of effectiveness 
monitoring should be directed to evaluating whether the current targets are appropriate 
or necessary.  

As well, in the next SFMP revision, label the indicators with their own numbers as well as report 
section headings.  [Since the indicators were not given numbers in the body of Vanderhoof’s 
SFMP (although they have numbers in the appendices), we chose report sections headings to 
refer to the indicators.  Hopefully this allows easier reference than searching numbers from the 
SFM’s Appendix.] 
 
4.1  Indicators relating to CSA Element 1.1 Ecosystem Diversity.   Corporately, 
Canfor suggests three common indicators under this element: ecosystem representation, forest 
type and seral stage. 
 
1)  Percent representation of ecosystem groups in non-harvestable land base across the DFA 

2)  Percent distribution of forest type (deciduous, deciduous mixed wood, conifer mixed wood, 
conifer) >20 years old across DFA 

3)  Percent late seral distribution by ecological unit across the DFA 

 

Vanderhoof has 4 indicators that address each of these categories: 

1)  Indicators addressing representation of ecosystem groups: 

Vanderhoof indicator 4.1:  Distinct habitat types.  Measure 1-1.1:  The percent area of 
distinct habitat types in the DFA. Target: set as percent unmanaged required for each of 25 
distinct habitat types 
 
Summary of Rationale in SFMP:  The Vanderhoof DFA contains two levels of unmanaged 
forest: 1) at the stand level, which includes wildlife tree patches (WTPs) and riparian reserve 
areas, and 2) at the landscape level, which includes provincial parks and other large reserve 
areas that have become part of the NHLB through strategic level processes.  A recent 
ecosystem representation analysis was conducted in the Vanderhoof Forest District by Forest 
Ecosystem Solutions (2004a).  The analysis aggregated Biogeoclimatic Ecosystem 
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Classification (BEC) site series values for the Vanderhoof Forest District into 25 coarse filter 
ecosystem groups (habitat types) based on relative similarities of their indicator plant 
communities.  Using a netdown process, the forested land base was divided into the NHLB and 
the THLB.  The 25 distinct habitat types were then overlaid onto the NHLB and THLB.  A query 
of hectares within the NHLB and THLB associated with each habitat type was completed. 
 
The baseline targets for each of the 25 distinct habitat types identified in the Vanderhoof DFA 
were established from a review of the unmanaged portions of land within the DFA (e.g. Parks, 
Protected Areas, inoperable areas, riparian reserves and sensitive soils, or poor regeneration 
potential) (Forest Ecosystem Solutions 2004a). 
 
Finding:  Both Bunnell et al and Canfor corporately hold ecosystem representation to be a 
primary component of management for biodiversity and an important indicator.   

Recommendation: This indicator is appropriate for the Vanderhoof DFA. 

2)  Indicators addressing distribution of forest types 
 

Vanderhoof indicator 4.6:  Deciduous tree species.  Measure1-2.5: The proportion of 
deciduous species (%) by NDU. Target:  Sustain 4.9% (-0.5% variance) deciduous species by 
NDU.  Monitor every 5 years. 
 
Summary of Rationale in SFMP:  The only indicator dealing with forest types in the Vanderhoof 
Division concerns deciduous species.  Currently, within the DFA, no deciduous leading stands 
are harvested.  Through harvesting, early seral stages are created, which allows for in-growth of 
deciduous components.  Wildlife tree patches and riparian reserves have been established 
within harvest areas since 1996 at an approximate ratio of 8% of reserve area per hectare of 
harvested area.  Established wildlife tree patches and riparian reserves provide mixtures of tree 
species including deciduous trees.  Although this measure states deciduous stand information 
will be separated by NDU, there is only one NDU present in the DFA, which is the Moist Interior 
(Mountain and Plateau sub-units).  The data have been separated by merged BEC (mBEC) 
zone within the Moist Interior NDU to determine an overall average.  The current status of 
deciduous leading stands by BEC unit and percent composition of these stands in comparison 
to the THLB has been reported (Table 9 of SFMP).  Each BEC unit contains different and 
varying amounts of deciduous tree cover based on the particular sites present within each BEC 
category.  Over the whole DFA, the average deciduous component is 4.9%  
 
The baseline target was determined through a deciduous tree species query of the existing VRI 
data.  Deciduous leading stands were converted to a hectare basis for each merged BEC unit 
and then summed for the entire Moist Interior NDU/Vanderhoof DFA (see Forest Ecosystems 
Solutions 2004b).  The current deciduous component within the DFA is used as the target 
(4.9%) and this value will be sustained across the DFA in the future.  The state of deciduous 
has not been forecast since it is assumed to remain stable. 
 
Finding:  The indicator is appropriate for the DFA, conforms to CanFor’s corporate approach, 
and is affirmed by Bunnell et al’s experience.  Consideration of the biological reasons for 
hardwoods suggests it is potentially incomplete.  It would be more revealing in terms of its 
contribution to sustaining biodiversity if it were tracked or monitored by BEC unit (target can still 
be estimated from NDU or NDU subunits).  Given the limited amount of Douglas-fir in the area, 
if Douglas-fir does appear in the VRI layers, it also should be tracked.  Percentages of 
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deciduous reported for each mBEC unit seem to use the whole THLB as a denominator and so 
appear lower than the average for the whole DFA. 
 
Recommendation:  Expand measures of the indicator somewhat, staying congruent with 
corporate indicators to track forest types accessible in VRI (potentially hardwood, lodgepole 
pine-leading, Douglas-fir >x%, possibly mixed wood).  When reporting percent of forest types in 
each mBEC, use the THLB of the mBEC (or total mBEC area) as the denominator rather than 
the THLB for the entire DFA. 
 
 

3)   Indicators addressing seral stage distributions 
Vanderhoof  indicator 4.7:  Proportion of late seral forest in the DFA.  Measure 1-2.6 The 
minimum proportion of late seral forest (%) by NDU.  Targets:  Sustain proportions of late seral 
forest (%) by NDU in accordance with Table 10 of SMP. 
 
Summary of Rationale in SFMP:  The Landscape Objective Working Group (LOWG), which had 
representation from MSRM, MoE, and timber licensees proposed seral targets for 7 
combinations of merged BEC units within NDU units of Delong (2002) for the Vanderhoof Forest 
District (LOWG 2005).  Minimum levels of old seral suggested range from 12 to 29%.  The intent 
was that as long as these targets can be met, harvesting can proceed.  It appears that the 
mountain pine beetle infestation will not allow those targets to be met. Therefore, the LOWG 
(consisting of representation from the same Ministries with new names) has developed a 
surrogate for old growth that will include a portion of dead pine stands that contain as many old 
growth attributes as possible. These surrogate stands are classified as Natural Forest Areas 
(NFA’s). The Licensee Team has identified the use and value of NFAs as a surrogate to old 
growth as a possible opportunity for continual improvement. 
 
Finding:  Both Bunnell et al and Canfor corporately hold the amount of old forest as an important 
indicator, particularly in areas that typically develop old forest.  The intent was old, living forest.  
The current measure includes old dead forest as well.  [This is partly because they have 
harvested the non-lodgepole as well]. 
 
Recommendation:  Monitoring should include assessment of the degree to which remaining live 
stands >140 years old are sustaining species believed dependent on older forests. 
 

4) Indicators beyond core corporate suggestions that address ecosystem diversity 
 
Vanderhoof  indicator 4.8:  Patch size.  Measure 1-2.7 The percent area by patch size class 
by NDU. Targets:  Achieve and sustain patch size targets by NDU. 
 
Summary of Rationale in SFMP:  The Landscape Objective Working Group (LOWG 2005) has 
developed biodiversity objectives for patch size class by NDU for the Prince George Forest 
Region.  These objectives are based on ecological patterns described by Delong 2002.  They 
recognize, “…[these objectives] will not be able to be met, in the short to mid term, in some 
Natural Disturbance Units.” (LOWG 2005: p. 8). 
 
Finding:  Indicators regarding patch size are not part of the common set of core indicators 
suggested corporately or by Bunnell et al.  Because of the range of scales over which forest-
dwelling organisms use forest, the only unequivocal guideline is to maintain a range of patch 
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sizes.  Moreover, natural disturbances which contribute to patch sizes are changing in the face 
of climate change.  Patch size requirements are far minor considerations compared to total 
amounts of habitat (unmanaged areas, variety of seral stages and stand elements). 
 
Recommendation:  Delete indicator 4.8 (patch size) as an indicator.  Assess forest interior for 
species present in the DFA; there likely will be relatively few species responding positively to 
forest interior.  Include some forest interior measure of live forest as an index of the suitability of 
amounts of late seral (indicator 4.7) and ecological representation (indicator 4.1).  Monitor GIS 
measurements every 5 years to determine trend. 
 
4.2   Indicators relating to CSA Element 1.2 Species Diversity.  

At the Species Diversity level, Canfor includes indicators relating to stand structure and 
organisms themselves.   

Finding:  CSA element 1.2 is presently a potentially confusing mixture and eliminates or 
obscures four important advantages that can be gained from treating habitat (stand structure) 
and organisms separately: 

1) It is more difficult to link sustainable management objectives to the hierarchical nature of 
planning (strategic, tactical and operational) when habitat and organisms are combined.  
Each of these has effects on both habitat and organisms. 

2) Because quite different tactics are necessary to fund and implement habitat and 
organism monitoring, it is helpful to group them separately.  

3) Combining the two potentially obscures appropriate ways of designing cost-effective 
monitoring. 

4) Linking the two closely tends to overlook the fact that habitat can be a surrogate for 
species monitoring once relationships have been established. 

Partly for these reasons, Bunnell et al split these into indicators addressing stand level habitat 
elements and those addressing species.  There is no need to change the current structure 
provided it is recognized primarily as a meets to connect directly with CSA elements.  There are 
good reasons to separate habitat and species clearly when developing monitoring.  Bunnell et 
al. considered “riparian” habitat to be a landscape feature because it could be assessed rather 
simply along with other landscape features contributing to the element of “ecosystem diversity”. 

Recommendation:  During formulation of monitoring design separate habitat and species 
elements.  

Corporately, several features are addressed under this element: stand level retention, coarse 
woody debris, snags, shrubs, riparian, species at risk and selected focal species, and rare 
plants.  The following are draft corporate indicators: 

1)  Percent of harvest area retained across the DFA 

2)  Amount of coarse woody debris across the DFA 

3)  Number of snags or live trees retained on prescribed areas 

4)  Percent of shrub habitat across the DFA 
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5)  Number of non-conformances to riparian management strategies 

6)  Percent of forest management activities consistent with management strategies for 
Species at Risk and selected focal species  

7)  Percent of forest management activities consistent with management strategies for rare 
plants  

 

1)  Indicators addressing percent of harvest area retained 

Vanderhoof  indicator 4.10:  Average stand level retention for harvested blocks.  Measure1-
2.9:  The average stand-level percent retention for all harvested blocks by NDU.  Targets:  
Achieve and sustain >10% retention at the stand level (0% variance) by NDU. 
 
Summary of Rationale in SFMP:  The current, average stand-level percent retention for all 
harvested blocks during the stated time frame is 12%.  Status is calculated by merged BEC, but 
also averaged per NDU (although within the Vanderhoof DFA, there is only one NDU). 
 
A baseline target of at least 10% stand level retention by NDU was established for this measure 
to comply with the Forest Planning and Practice Regulation of FRPA.  This target may change 
as legislation evolves.  This measure is designed to monitor the overall percentage of stand 
level retention based on NDU.  However, the Licensee Team (LLOWG) will provide the PAG 
with stand level retention results by NDU and merged BEC (mBEC) units.  It is important to note 
that each individual cutblock may contain more or less than 10%, but the overall average will 
achieve >10% by NDU. 
 
Finding:  Retention is employed to facilitate maintenance of species dependent on forest cover.  
It is a means to an end.  As a means to sustain biodiversity retention has become increasingly 
important in the face of mortality caused by the mountain pine beetle. This indicator is a 
compliance or implementation measure, thus not part of effectiveness monitoring or continual 
improvement.  There seems to be no commitment to assessing whether the indicator has any 
utility beyond compliance.   Either too much or too little could be retained and is relevant only in 
context – e.g., the amount of non-harvestable land base of particular forest types.  That is, it is 
disconnected from biodiversity other than in rationale.  Actual measures are not clear.  For 
example, species composition of retained wildlife trees is critical, but alluded to tangentially.  
 
Recommendation:  Retain Indicator 4.10 (stand retention) because trends noted by 
implementation monitoring can be revealing, but clarify measures.  Commit to effectiveness 
monitoring of retention levels.  Connect the estimation of an effective target to monitoring.    
Commit to future effectiveness monitoring of levels of retention, particularly within the 
developing landscape context. 
 

2)  Indicators addressing coarse woody debris 

Vanderhoof Indicator 4.3:  Average amount of CWD per hectare.  Measure 1-2.2 and 5-1.1:  
The average amount of coarse woody debris per hectare on prescribed areas. Target:  Sustain 
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≥ 4 logs per hectare (0 logs per hectare variance) after harvesting. This will be monitored 
annually.  
 
Summary of Rationale in SFMP:  Coarse woody debris (CWD) is defined in this SFMP as sound 
or rotting logs and branches (stumps as well if specified) of a minimum diameter or greater, 
either resting on the forest floor or at an angle to the ground of 45 degrees or less.  CWD 
content in the Vanderhoof DFA is calculated in conjunction with FRPA requirements using 
material that is greater than 7.5cm in diameter at one end.  Specific retention levels will be 
targeted in harvested areas even though there is often an economic incentive to minimize debris 
that is left behind on site.  The CWD levels that exist within wildlife tree patch and riparian 
retention areas, unsalvaged burns, or unsalvaged mountain pine beetle sites within the DFA 
serve to compliment CWD levels retained within harvested blocks.  The objectives within this 
strategy include maintaining small, dispersed CWD piles where appropriate, providing a range 
of decay and diameter class CWD, and providing a supply of both coniferous and deciduous 
CWD.  This strategy also recommends utilizing standing dead trees or creating stubbed trees 
for both CWD and wildlife habitat inputs.  Finally, the strategy suggests management of the 
composition and disbursement of CWD and wildlife trees in order to reduce impacts from 
danger trees, wildfire and forest pest or forest disease hazards.  It is anticipated that current 
levels of CWD in the DFA exceed the stated target for this measure. 
 
Finding:  Bunnell et al., Canfor corporately and others have demonstrated or believe that 
provision of down wood is critical to sustaining biodiversity, so this is an appropriate indicator.   
Current literature suggests that the targets are too low. 
 
Recommendation:  Reassess the target for this indicator, particularly with respect to diameter 
and the degree to which logging debris is piled or dispersed. 
 

3)  Indicators addressing snags or live trees in retained areas 

Vanderhoof Indicator 4.2: Snags and live trees retained in managed areas.  Measure 1-2.1, 5-
1.2:  Annually, sustain an average of ≥ 8 snags and/or live trees (-2 variance) per hectare after 
harvesting.  Targets:  Sustain an average of ≥ 4 snags and/or live trees (-1 variance) per 
hectare at free growing age. 
 
Summary of Rationale in SFMP:  Licensees in the DFA use both dispersed and clumped 
retention (clumped retention includes wildlife tree patches and riparian management areas) to 
meet the requirements for snag and live tree retention.  It is the intent of the Licensee Team to 
determine the base line, balanced proportion of clumped versus dispersed snags and or live 
trees with the help of information delivered through this measure.  The overall goal is to reach 
an ecologically suitable balance between clumped and dispersed retention across the DFA over 
time.  In certain circumstances, Licensees will stub snags and/or live trees at 3-5m in height to 
address safety requirements and to ensure wind firmness.  Retention of dispersed snags and/or 
live trees is a site specific management technique that is determined during the preparation of 
the site plan. Not all harvested sites will benefit from retention of snags and/or live trees, and in 
certain circumstances it is not operationally feasible to leave individual stems standing.  
 
Prior to the development of this SFMP, snags and/or live trees were prescribed in managed 
stands throughout the Defined Forest Area, but they were never formally monitored after 
harvest.  Now, snags and/or live trees will continue to be prescribed through Site Plans and 
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surveys will be completed post harvest and at the free to grow stage to determine the average 
number of snags and/or live trees retained in managed stands. 
 
Within the Vanderhoof DFA, standing dead trees in managed stands will likely increase due to 
the current mountain pine beetle epidemic.  For this measure, once baseline data is collected, 
other research projects are completed and stands within the DFA are monitored on an annual 
basis, definite trends for standing live and/or dead trees will be easier to identify. 
 
To develop a target for snags and assess its reasonableness, the SFM Plan provides a ‘what if’ 
scenario.  The plan presents the rational by examining “what if” there were no snags, and “what 
if: there were 3 times as many as they have targeted.  One ‘what if’ scenario likely damages 
ecological resources, the other impinges on economics, leading to the assumption that in 
between is a form of balance. 
 
Finding:  Both Bunnell et al and Canfor corporately consider snags and live trees in retained 
areas as critical resources that should be monitored.  Snags and retained trees that will become 
snags are a potentially useful indicator.  Apparently two kinds of monitoring are desired from this 
measure – implementation and effectiveness (to assess the appropriate balance between 
clumped versus dispersed snag and live tree retention.  That will not be achieved without careful 
design.  The target is incomplete without a measure of diameter. 
 
Recommendation:  Reassess this indicator in terms of its target (include diameter) and a 
monitoring design that would provide guidance on the balance between dispersed and clumped 
retention. 
 

4) Indicators addressing percent shrub habitat across the DFA 

Vanderhoof Indicator 4.5:  Proportion of shrub habitat by NDU.  Measure 1-2.4:  The 
proportion of shrub habitat (%) by Natural Disturbance Unit.  Target:  Sustain 5.7% (-0.5% 
variance) shrub cover by Natural Disturbance Unit. This will be monitored every 5 years. 
 
Summary of Rationale in SFMP:  Up until now, shrub information within the Vanderhoof DFA 
was not collected.  For this measure, shrub cover was identified throughout the DFA from a 
report entitled SFM Indicator Mapping for the Vanderhoof Forest District completed by Forest 
Ecosystem Solutions (Forest Ecosystems Solutions 2004b).  This report estimated current 
shrub condition by analysing crown closure and seral stage attributes of each forest stand within 
the DFA.  Although this measure states shrub information will be separated by NDU, there is 
only one NDU present in the DFA.  The data has been separated by merged BEC (mBEC) zone 
within the Moist Interior NDU to determine an overall average.  Each merged BEC zone 
contains different shrub amounts based on several factors including climate, soil conditions, site 
productivity and growing season. The 7 merged BEC/NDU zones of the DFA (see SFM table 8) 
have a range of shrub cover from 4.2% to 10.6%.  Overall, an average of 5.7% currently exists 
throughout the Moist Interior NDU and this value will be maintained in the future.  Canfor project 
shrubs using “FORCAST”, recognizing the model has limitations for that purpose. 
 
Finding:  Both Bunnell et al. and CanFor corporately recognize the importance of indicator 
concerning shrubs.  Distinguishing targets by mBEC should prove helpful.  The initial estimate 
of the ‘target’ is likely appropriate, depending on the degree and nature of vegetation 
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management.  More direct measures than those currently used in assessment likely would be 
informative and are potential available from on-going forestry activities. 
 
Recommendation:  Retain indicator 4.5 as is; given the amount of newly opened areas there is 
ample time to assess whether it can be improved (we expect it can be). 
 
5)  Indicators addressing number of non-conformances to riparian management 
strategies  

Vanderhoof Indicator 4.4:  Riparian Reserves.   Measure 1-2.3 and 1-4.1: The percent 
conformance with riparian reserve zone strategy/standards. Annually.  Target:  100% (-5% 
variance) conformance with riparian reserve zone strategy/standards. 
 
Summary of Rationale in SFMP:  Streams, wetlands and lakes in or immediately adjacent to a 
planned harvest area are classified in the field prior to the commencement of operations.  RRZs 
must meet or exceed the RRZ widths noted in the Site Plans.  Current practice when 
establishing reserve boundaries in the field on S1, S2 and S3 streams is to utilize natural 
topographic breaks and timber type boundaries, which will result in cutblocks with irregular 
shaped edges.  In practice, buffer widths are normally wider than the minimum, but they vary 
significantly in distance from the stream based on the natural breaks that are typically used for 
the boundary.  Boundaries located along naturally occurring features are usually more windfirm 
than fixed width RRZs and easier to implement, which makes this practice the preferred strategy 
for delineating RRZs in the field.  Inspections will continue to be completed on harvesting 
activities, and information on any non-conformance issues will be noted and tracked through 
incident tracking systems or other means.  The location, classification and RRZ requirements of 
water bodies (where applicable) are included on site level plan maps.  Site specific 
requirements are identified for the protection of reserve zones, and management practices will 
be included in Site Plans where applicable.  
 
Vanderhoof Indicator 4.11:  Develop “management strategies” for riparian sensitive species.   
Measure 1-2.10:  Develop “management strategies” for riparian sensitive species (i.e. beaver) to 
achieve early seral deciduous conditions.  Target:  Management strategies will be developed by 
December 31, 2005 (+3 month variance).  
 
Summary of Rationale in SFMP:  Current regulations and management practices within the DFA 
lean towards retention of late seral or old coniferous forest adjacent to wetlands and riparian 
areas.  This practice suggests a potential over representation of late seral forest types adjacent 
to riparian areas, which could potentially diminish riparian habitat and abundance of riparian 
sensitive species.  One example of how an over abundance of late seral forest types directly 
adjacent to riparian areas may affect riparian sensitive species can be explained through a 
review of the requirements of beavers (Castor canadensis).  Beavers require young, deciduous 
trees for both a food source and as a material to build their shelters, known as dams or lodges.  
The beaver is one important riparian sensitive species and the development of a management 
strategy will help to address riparian habitat features that are critical for a broad cross section of 
riparian sensitive species. 
 
Vanderhoof Indicator 4.40:   Conservation of Riparian Values.  A)  Measure 5-1.9: The percent 
of Site Plans conserving riparian values for those areas that have identified riparian values. 
Target:  Annually, sustain 100% (0% variance) of the Site Plans that conserve riparian values 
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when they are identified in the plan.   B)  Measure  5-1.10: The percent of forest management 
operations consistent with the conservation of riparian values identified in the Site Plan.  Target:  
Annually, sustain 100% (-5% variance) consistency between forest management operations and 
the strategies identified in the Site Plan to conserve riparian values. 

Summary of Rationale in SFMP:   Vanderhoof has two economic riparian measures (above).  
The protection and maintenance of riparian values gives assurance that these values will be 
conserved for future generations.  As stated in this plan, the term riparian is defined as an area 
of land adjacent to a stream, river, lake or wetland that contains vegetation that, due to the 
presence of water, is distinctly different from the vegetation of upland areas.  Riparian habitat is 
also defined in this plan as vegetation growing close to a watercourse, lake, swamp or spring 
that is generally critical for wildlife cover, fish food organisms, stream nutrients and large organic 
debris, and for stream bank stability.  As identified within these two definitions, riparian values 
can be important to other ecological values such as vegetation, water quality and wildlife.  The 
first measure of this indicator ensures that all Site Plans that have identified riparian values in 
the area of the plan also have identified strategies within that Site Plan to ensure the values are 
conserved.  The second measure is designed to ensure that the Site Plans with identified 
strategies to conserve riparian values actually have those strategies implemented on the 
ground.  Maintenance of riparian values is an important aspect to sustainable forest 
management because this measure contributes to these other values and also impacts the 
ecological, economic and social aspects of other important measures within the SFMP.  These 
measures will help to ensure that various riparian values are conserved for future generations. 

Targets for these measures are established at 100% because the identification and 
conservation of riparian values is a socially and ecologically important component of forest 
management. 
 
Finding:  Corporately CanFor believes and Bunnell et al. have found that the condition of 
riparian zones is a revealing indicator of ability to sustain biodiversity.  Having three or more 
indicators concerning riparian habitat is confusing.  Measures 1-2.3, 1-4.1, 4.11, 5-1.9 and 5-
1.10 address riparian habitat but are a potentially confusing mix of compliance monitoring (1-
2.3, 1-4.1) and apparent implementation monitoring (4.11, 5-1.9 and 5-1.10).  Indicator 4.11 also 
begs problems to guide broad management issues, such as riparian quality, by a single species.  
On the plus side, adding species requirements into an indicator of riparian quality is a welcome 
and useful addition to the proposed corporate indicator which addresses only conformance to 
untested regulations.   Actual practices around small streams and wetlands and the fate of 
hardwoods in is not clear, but greatly influence the contributions riparian areas make to 
sustaining biodiversity.   
 
Note that there are many other indicators that concern the water quality aspects of riparian 
areas.  We have not examined all these indicators 
 
Recommendation: Combine indicators concerning quality of terrestrial riparian habitat under one 
indicator.  (Consider creating only two riparian indicators: one looking at terrestrial habitat and 
the other at water quality, then grouping different measures under those two headings; or even 
just one indicator with many measures).  Keep separate measures as ways of assessing the 
indicator. The choice of conformance as a measure is a practical first step, but the various 
conformance/compliance measures should be combined under one indicator – with several 
measures providing the ‘score’.  Some index of appropriate beaver habitat also is appropriate if 
the species is viewed as being of ‘social concern’.  To avoid having a ‘beaver indicator’ drive 
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practice in a direction detrimental to several other species, a broader guild of riparian species 
should be selected.  To refine the indicator and connect it more directly to biodiversity more 
thought should be given to the values the indicator is intended to represent.  Some advantages 
would be gained by collecting species separately from habitat in both the indicators and 
monitoring (advantages in program design, costs and implementation).   
 

6)  Indicators addressing forest management activities consistent with management 
strategies for Species at Risk and selected focal species.   

Vanderhoof Indicator 4.18: Management strategies for species at risk.  A) Measure 1-3.2 
Management Strategies for all Species at Risk.  Target: Develop management strategies for all 
species at risk within the DFA by December 31, 2006 (+3 month variance).  B) Measure 1-3.3 
The percent of Species at Risk “Management Strategies” being implemented as scheduled.  
Targets Annually, beginning in 2007, ensure 100% (-5% variance) of species at risk 
management strategies are being implemented as scheduled. 
 
Summary of Rationale in SFMP:  The habitat requirements for most Species at Risk are fairly 
well known, which allows planning and development of special management areas or the 
prescription of activities that will not interfere with the well being of these species.  Where 
possible, management strategies developed for the Vanderhoof DFA will be based on 
information already in place (e.g. National Recovery Teams of Environment Canada, the 
Identified Wildlife Management Strategy) and on recent scientific literature.  Management 
strategies will be implemented in operational plans to ensure the development or maintenance 
of required habitat.  Species at Risk are currently derived from three sources: 

1) Red Listed Species: Defined by COSEWIC as taxa being considered for or already 
designated as extirpated, endangered or threatened.  
2) Blue listed species: Defined by COSEWIC as taxa considered being vulnerable in 
British Columbia.  Vulnerable taxa are of special concern because of characteristics that 
make them particularly sensitive to human activities or natural events.  Blue listed taxa 
are at a lower level of risk than red listed species. 
3) Identified Wildlife: Defined by the British Columbia provincial government as those 
species at risk which require special management attention within the province.  These 
species are listed as Identified Wildlife Management Species (IWMS) and are protected 
under the Forest Practices Code of British Columbia. 

 
Development and implementation of management strategies for Species at Risk requires 
knowledge of how many forest dependent species inhabit a managed area.  While the concept 
of biodiversity includes all plants and animals of a particular region (BC MOF 1995a), assessing 
forest dependent species at all community levels is neither feasible nor operationally practical.  
A review of Species at Risk flora and fauna in relation to the Vanderhoof DFA should ideally 
consider all forest dependent species.  For this measure, the review of fauna will generally focus 
on terrestrial vertebrates such as mammals, birds, amphibians and reptiles currently identified 
as provincial red and blue listed species as per COSEWIC, and species from the Identified 
Wildlife Management Strategy (IWMS).   Rare plants are also considered. 
 
Tables that detail the Species at Risk flora and fauna, and plant communities at risk 
 for the Vanderhoof DFA were developed through a review of previous research projects in and 
around the Vanderhoof area (Proulx 2000a, 2000b, 2000c), through the Conservation Data 
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Center Vanderhoof Forest District listings and through anecdotal knowledge.  Specific, scientific 
data on Species at Risk present in the DFA has not yet been collected.  Until such research is 
completed, the species listed in those tables will be used to develop and implement 
management strategies for the Vanderhoof DFA .  
 
Until plans are fully developed Canfor intends to: 

• Consult with wildlife specialists within government agencies and within the private 
sector when preparing Forest Development Plans (and eventually Forest Stewardship 
Plans) as appropriate. 
• Protect wetlands and other water bodies adjacent to forest operations with riparian 
management practices. 
• Initiate no harvesting or constructing roads within Class A Parks, Protected Areas, or 
ecological reserves. 
• Be consistent with the objectives of Wildlife Habitat Areas, where present. 
• Engage with the Licensee Team to training appropriate staff on how to identify and 
manage for Species at Risk in the DFA. 
 

An annual review of the management strategy implementation procedure will be completed. The 
management strategies will be designed so a qualified professional can determine whether or 
not a particular strategy is implemented, not implemented, or is not applicable to the situation. 
Developed management strategies will be implemented within Forest Development Plans (and 
eventually Forest Stewardship Plans) as part of a continual improvement/research strategy for a 
particular species. 
 

Finding:   Species of social concern have to be addressed.  However, five provincial Ministries 
have signed off on the approach to developing conservation priorities developed by Bunnell et 
al. (2007).  This approach assigns conservation priorities to species based on criteria such as 
feasibility as well as simply rarity, which can be a misleading way to assign priorities.  One result 
will be that provincial conservation priorities will change for many red and blue listed species – 
some will become lower in priority.  Measures 1-3.2 and 1-3.3 should recognize that.  
Developing individual management plans for all species of high conservation concern is almost 
certainly unnecessary, wasteful of resources and encumbers management planning.  A more 
useful approach is to first evaluate coarse filter implications of current planning and practice 
relative to species of conservation concern.  That will clarify the species for which specific 
management plans are necessary.  The spirit of measure 1-3.2 is a useful indicator; 1-3.3 
merely reflects conformance. 

Recommendation: Keep this indicator on species at risk.  Re-word the measure so that plans for 
all species are not required, but keep some measure of progress in accounting for species of 
conservation concern in the management plan.  Instead of Red and Blue lists use the newly 
developed rankings of conservation priority. 

Vanderhoof Indicator 4.17:  Effectiveness monitoring plans for indicator species.  Measure 1-
3.1:  Effectiveness Monitoring Plans (wildlife) are developed and implemented for selected 
indicator species to test management targets developed for indicators 1-1 and 1-2. Target:  
Develop Effectiveness Monitoring Plans by December 31, 2006 (+3 month variance). 

Summary of Rationale in SFMP:  To determine if productive populations of a selected species 
are present and well distributed throughout their habitat within the DFA, the Licensee Team will 

24 

 



DRAFT 
develop and implement an Effectiveness Monitoring Plan for one or more indicator species.  
These plans will help the Licensee Team determine if current management practices and 
policies are successful in producing desired populations.  As outlined in a report produced by 
Madsen et al. (1999) an Effectiveness Monitoring Plan evaluates the success of meeting 
specific objectives and standards for a given species.  The primary focus of the Effectiveness 
Monitoring Plan is in monitoring the status of a population versus monitoring the habitat required 
to maintain the population.  A successful Effectiveness Monitoring Plan is composed of the 
following elements (Madsen et al. 1999): 

• Identification of specific representative species (indicator species) 
• Development of reliable and repeatable, cost effective monitoring processes 
• Establishment of credible baseline population data 
• Monitoring of long-term population changes 
• Monitoring and sample designs 
• Identification of logistical and statistical sampling problems 
• Development and coordination of local and regional implementation and monitoring 
strategies 
• Use of existing data where possible, and if dealing with migratory species, collaborate 
data with other jurisdictions 
• Monitoring and sampling select geographical locations and populations 
• Evaluation of the relationship between habitat use and condition, and population 
densities and trends through predictive models 
• Identification of expected timelines, costs and outcomes 

  

Finding:  It is difficult to assess the progress on indicator 4.17.  The criterion addresses 
biodiversity; the indicator notes “effectiveness Monitoring Plans for one or more indicator 
species”.  There is a clear mismatch.   Without careful design the indicator can quickly become 
prohibitively expensive.  This appears to be an area where the corporate objective of developing 
common efforts within regions would have clear benefit (there are data from Fort St. James and 
Prince George would help.  Creating piece-wise or species specific effectiveness monitoring 
plans will rapidly dilute resources while creating progress on a narrow front. 

Recommendation:  Match indicator 4.17 with the Criterion as is expected.  “ Productive 
populations of selected species or species guilds are well distributed throughout the range of 
their habitat” has proven effective elsewhere and matches the criterion.  Develop a plan for 
refining measures of the indicator (selecting species and developing monitoring plans).  Cost 
effective means of determining and monitoring focal species have been developed in other 
CanFor Divisions.  So far the most efficient means have proven to be the species accounting 
system and coarse filter analyses. 

 

7)  Indicators addressing forest management activities consistent with management 
strategies for rare plants 

Rare plants are addressed under Vanderhoof’s indicator 4.18 regarding species at risk.  Under 
that indicator, a plant community is a unit of vegetation with a relatively uniform species 
composition and physical structure. Plant communities also tend to have characteristic 
environmental features such as bedrock geology, soil type, topographic position, climate and 
energy, nutrient and water cycles (Conservation Data Center 2001). Table 18 of the SFMP 
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identifies the plant communities deemed as “at risk” by the Conservation Data Center within the 
Vanderhoof DFA.  Rare plant communities are, almost without exception, climax (old) plant 
communities.  Younger successional stages are quite often considered to be different plant 
communities, though they eventually develop into climax plant communities.  
 
Vanderhoof Indicator 4.9 Plant Diversity Index.  Measure 1-2.8, 1-5.2:  The Plant Diversity 
Index for site association groups above the baseline target on the THLB.  Targets:  Sustain the 
Plant Diversity Index consistent with the values identified in Table 12. 
 
Summary of Rationale in SFMP:  A plant diversity index is defined in this SFMP as a 
mathematical measure of species diversity in a community (see glossary in Appendix II).  
Diversity of plant species in turn directly correlates to a diversity of genes within plant 
communities.  Diversity indices provide more information about a plant community’s composition 
rather than determining plant species richness (e.g. the number of species present).  They also 
take the relative abundance of different plant species into account.  Plant diversity indices also 
provide important information about rarity or commonness of species in a community.  The 
ability to quantify plant diversity through use of diversity indices is an important tool for forest 
managers when attempting to understand functionality of communities (Magurran 1988).  It is 
more valuable to use a combination of plant diversity indices to access overall plant diversity as 
each index is used to identify particular trends that a single index may not reveal.  Two reports 
prepared by Timberline (2002, 2003) review commonly used plant diversity indices, including 
the Shannon-Wiener Index, Simpson’s Index and Species Richness.  A comparison of each 
index reveals that the Shannon Wiener Index is more sensitive to uncommon plant species and 
more value is given to the presence of each species rather than the abundance of each species.  
Simpson’s Index is sensitive to shifts in dominant plant species and equal value is given to the 
presence of each species, thereby allowing the abundance of each species to impact the index.  
Species Richness is simply a count of the number of plant species present, and when used in 
conjunction with other indices, it can reveal other trends in plant diversity, particularly during 
transitions between seral stages.  Ecologists generally believe that resilient ecosystems equal 
healthy ecosystems.  Maintaining the natural levels of plant species and genetic diversity within 
the DFA will help to ensure that the land base is resilient and that an overall landscape diversity 
is conserved.  Maintaining natural levels of plant diversity within managed stands will 
demonstrate that these areas are diverse and are therefore, resilient, productive and functioning 
ecosystems. 
 
Currently, forest management practices within the DFA do not consider plant diversity.  Data for 
this measure was taken from information collected for the entire Prince George TSA.  The 
Vanderhoof Forest District is part of this TSA, which implies that the data can be used with 
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confidence for the DFA until localized data is collected.  The current status was established from 
Northern Interior Vegetation Management Association (NIVMA) data and natural regeneration 
data that were initially compiled as part of a report prepared by Timberline (2002) for the Prince 
George TSA.  This was later updated with current status information to 2003.  Further details as 
to plot selection and grouping of ecosystems can also be found in this report.  The eight site 
association groups were derived from identifying unique site associations within the DFA. These 
site associations were then grouped into eight ecologically similar units, which were then termed 
“Grouped Site Associations”. The site association groupings provide a stratum from which to 
decide the number of associations that could be reasonably assessed for plant diversity over 
time. Further information on the site association groups can be found in the Timberline report 
“Monitoring Plant Diversity for Certification Initiatives” (2002).  To date, the source of the data to 
support monitoring of this measure has been NIVMA permanent sample plots.  NIVMA plots 
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follow a very structured data gathering protocol and are randomly established across the Prince 
George TSA.  Monitoring plots are permanent sample plots that are re-measured on a fixed 
schedule.  New plots are added over time in accordance with available resources. If NIVMA is 
discontinued in the future and in the interest of cost-efficiency, and to localize plant diversity 
information, the Licensee Team will, in the future, look at monitoring this measure by collecting 
the necessary vegetation data as part of their regular silviculture survey protocol.  The 
methodology and recommendations contained in the Timberline report (2004b) may be 
implemented.  Once a survey procedure is developed, a monitoring and reporting plan will also 
be developed and initiated. 
 
Finding:  The rationale for indicator 4.9 is misleading and leads to an indicator at odds with 
sustaining biodiversity.  There is a rich literature on the distinction between biodiversity (the 
criterion and goal) and ecological diversity as measured by indices (e.g., Bunnell 1998b).  
Ecologists use the terms "diversity" and "biodiversity" to mean different things. "Diversity" or 
ecological diversity was used first by theoretical ecologists in 1943 (Fisher et al. 1943) to 
describe a characteristic pattern of species abundance. The general theoretical problem is: 
assuming that there is an upper limit to the number of individuals that can sustain themselves in 
a limited environment, is there also an upper limit to the number of different species that can 
form a stable community in a limited environment?  It is a challenging problem, and the literature 
burgeoned introducing a variety of indices for measuring diversity and terms describing it 
(among them alpha, beta, and gamma diversity).  Diversity indices quantify a community 
property – the average rarity of species in that community (Patile and Taillie 1982).  They also 
are plagued with several problems, among them: (1) because they are a theoretical construct 
there is little agreement on what they are supposed to measure (e.g., Hurlbert 1971 ; Peet 1974; 
there are at least 6 different ways of calculating β diversity – see Magurran 1988), (2) many 
have mathematical properties that are potentially misleading over the range of natural variation 
they encounter (Eberhardt 1969; Hurlbert 1971; Magurran 1988), and (3) many are 
anthropocentric in the properties they choose to capture.  For example, while evenness of 
species distribution within a community, or equitability, is theoretically interesting, the relation of 
equitability to diversity is largely a matter of perception.  Many diversity indices give significant 
weighting to equitability, seemingly because humans perceive an array of elements as more 
diverse when these are more evenly distributed (Bunnell et al. 1991). The relative abundance 
among species in natural communities, however, almost always approximates an inverse-J 
relation with few abundant species and many more less common species (Fisher et al. 1943; 
Preston 1962; Magurran 1988).  Bunnell (1998) summarized the reasons for avoiding indices of 
ecological diversity this way: “From the perspective of management there are four compelling 
reasons for not expressing the goal in terms of indices describing diversity.  First, diversity 
indices commonly are applied only to narrowly defined groups of organisms, whereas 
biodiversity is intended to encompass all organisms (Pielou 1995).  Second, diversity is a 
theoretical subject matter, not an operational goal of land managers.  Biodiversity is an attribute 
of the natural world that managers are charged with sustaining.  Moreover, theoretical 
arguments have continued unabated for more than 50 years and despite several review articlesi 
show no signs of lessening.  A definitive statement upon which to base an operational goal 
remains elusive.  Third, selecting some diversity indices would emphasize unnatural values, 
such as high evenness or equitability.  Doing so would be contrary to the concerns that have 
propelled public interest in biodiversity.  Fourth, the treatment of all species as equal also is 
contrary to public concern.”  Most simply, both the public and the professed goal deal with 
species, not the observed distribution of species relative to some theoretical construct. 
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Recommendation: Drop indicator 4.9   If recommended changes are made to indicators 4.17 
and 4.18 then rare and focal plants are encompassed and the efficiencies noted apply. 
 
 
4.3  Indicators relating to CSA Element 1.3 Genetic Diversity. 

Canfor suggests this indicator as the core common indicator of genetic diversity: 
 
Percent conformance with provincial regulations and standards for seed and vegetative material

 

Vanderhoof’s SFMP notes that many of the indicators relate to genetic diversity; it, 
appropriately, addresses only conifer seed directly. 

Vanderhoof indicator 4.19:  Coniferous Seeds and Seedlings Planted in the DFA.  Measure 1-
5.1:  The percentage of seed for coniferous species collected and seedlings planted in 
accordance with the Forest and Range Practices Act.  Target:  Annually, sustain 100 % (-5% 
variance) of seed for coniferous species collected and seedlings planted in accordance with the 
Forest and Range Practices Act. 
 

Finding:  Sustaining genetic diversity is the fundamental reason for sustaining biodiversity 
(Bunnell 1997).  It requires little imagination to connect most potential indicators indirectly to 
genetic diversity.  Corporately Canfor recognizes that genetic diversity generally can be dealt 
with at broader levels.  Bunnell et al. concur, but it does require specific measures.  As well as 
attention to seed sources, species ‘at risk’ may require specific efforts (monitoring populations 
or even genetics). 

Recommendation:  Retain the indicator as is, provided some broad habitat classification system 
is in place that reflects most species, and ecosystem representation is expanded to include sites 
of special significance.  Use that classification system to periodically (every 5-years) assess 
whether specific uncommon habitats [not species] are becoming more localized.  This appears 
to be another area where the corporate objective of developing common efforts within regions 
would have clear benefit (there are data from Fort St. James and Prince George would help).   

 

4.4  Indicators relating to CSA Element 1.4 Sites of Special Significance. 

Canfor suggests the following as the common corporate indicator: 

Percent of forest management activities consistent with management strategies for protected 
areas and sites of biological significance 

 

Finding:  No sites of special significance are mentioned in Vanderhoof’s SFM Plan.  These may 
be address under their indicator for ecosystem representation. 
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Recommendation: Unless there are special areas not captured under other indicators, we do 
not recommend creating an indicator for this, even though it is part of the suggested common 
corporate core.  Corporately, this may work better as a measure under ecosystem diversity.  
That would serve to keep indicators requiring similar analyses for tracking purposes closely 
linked.   

5. Proposed changes to Vanderhoof’s Indicators 
This section presents, in one place, all the findings and recommendations relating to 
Vanderhoof’s indicators for biodiversity that were presented in the previous section. 
 
General Context (from SFMP) 
1  Finding:  The NDUs are of assistance primarily in estimating initial targets where these are 
appropriate.  The majority of the response of biodiversity to forest practice will be better 
predicted by either BEC or broad forest type. 
Recommendation:  Maintain the current approach.  

Criteria and Indicators approach 
2  Finding:  As currently phrased, indicators are admirably succinct and include measures, 
targets and variances along with the indicator.  For some other SFM plans, the separation of 
indicators from measures is less clear. 
Recommendation:  Maintain the clear separation among indicators, measures, targets and 
variances should at some stage be clearly separated.  Among the reasons: 

4) Not all measures need be indicators. 
5) Conflating measures with indicators tends to confuse conformance/compliance, 

implementation and effectiveness monitoring, and there are sound reasons for 
recognizing these as separate activities. 

6) Targets (and variances) can only be reasoned guesses.  A portion of effectiveness 
monitoring should be directed to evaluating whether the current targets are appropriate 
or necessary.  

As well, in the next SFMP revision, label the indicators with numbers as well as with report 
section headings.  [Since the indicators were not given numbers in the body of Vanderhoof’s 
SFMP (although they have numbers in the appendices), we chose report sections headings to 
refer to the indicators.  Hopefully this allows easier reference than searching numbers from the 
SFMP’s appendix.]  Clearly label targets and variances. 
 
Indicators relating to CSA Element 1.1 Ecosystem Diversity. 
 

 Indicators addressing representation of ecosystem groups: 
3.  Finding:  Both Bunnell et al and Canfor corporately hold ecosystem representation to be a 
primary component of management for biodiversity and an important indicator.  
Recommendation: This indicator is appropriate for the Vanderhoof DFA. 

 
 Indicators addressing distribution of forest types 

4.  Finding:  An indicator on hardwoods is appropriate for the DFA, conforms to CanFor’s 
corporate approach, and is affirmed by Bunnell et al experience.  Consideration of the biological 
reasons for hardwoods suggests it is potentially incomplete.  It would be more revealing in terms 
of its contribution to sustaining biodiversity if it were tracked or monitored by BEC unit (target 
can still be estimated from NDU or NDU subunits).  Given the limited amount of Douglas-fir in 
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the area, if Douglas-fir does appear in the VRI layers, it also should be tracked.  Percentages of 
deciduous reported for each mBEC unit seem to use the whole THLB as a denominator and so 
appear lower than the average for the whole DFA.. 
Recommendation:  Expand measures of the indicator somewhat, staying congruent with 
corporate indicators to track forest types accessible in VRI (potentially hardwood, lodgepole 
pine-leading, Douglas-fir >x%, possibly mixed wood).  When reporting percent of forest types in 
each mBEC, use the THLB of the mBEC (or total mBEC area) as the denominator, not the 
THLB for the entire DFA. 
 

 Indicators addressing seral stage distributions 
5. Finding:  Both Bunnell et al and Canfor corporately hold the amount of old forest as an 
important indicator, particularly in areas that typically develop old forest.  The intent was old, 
living forest.  The current measure includes old dead forest as well.  [This is partly because they 
have harvested the non-lodgepole as well]. 
Recommendation:  Monitoring should include assessment of the degree to which remaining live 
stands >140 years old are sustaining species believed dependent on older forests. 
 

Indicators beyond core corporate suggestions that address ecosystem diversity 
6.  Finding:  Indicators regarding patch size are not part of the common set of core indicators 
suggested corporately or by Bunnell et al.  Because of the range of scales over which forest-
dwelling organisms use forest, the only unequivocal guideline is to maintain a range of patch 
sizes.  Moreover, natural disturbances which contribute to patch sizes are changing in the face 
of climate change.  Patch size requirements are far minor considerations compared to total 
amounts of habitat (unmanaged areas, variety of seral stages and stand elements). 
Recommendation:  Delete indicator 4.8 (patch size) as an indicator.  Assess forest interior for 
species present in the DFA; there likely will be relatively few species responding positively to 
forest interior.  Include some (live) forest interior measure as an index of the suitability of 
amounts of late seral (indicator 4.7) and ecological representation (indicator 4.1).  Monitor GIS 
measurements every 5 years to determine trend. 
 
Indicators relating to CSA Element 1.2 Species Diversity.  
7.  Finding:  CSA element 1.2 is presently a potentially confusing mixture and eliminates or 
obscures four important advantages that can be gained from treating habitat (stand structure) 
and organisms separately: 

1)  It is more difficult to link sustainable management objectives to the hierarchical nature of 
planning (strategic, tactical and operational) when habitat and organisms are combined.  
Each of these has effects on both habitat and organisms. 

2) Because quite different tactics are necessary to fund and implement habitat and 
organism monitoring, it is helpful to group them separately.  

3) Combining the two potentially obscures appropriate ways of designing cost-effective 
monitoring. 

4) Linking the two closely tends to overlook the fact that habitat can be a surrogate for 
species monitoring once relationships have been established. 

Partly for these reasons, Bunnell et al split these into indicators addressing stand level habitat 
elements and those addressing species.  There is no need to change the current structure 
provided it is recognized primarily as a meets to connect directly with CSA elements.  There are 
good reasons to separate habitat and species clearly when developing monitoring.  Bunnell et 
al. considered “riparian” habitat to be a landscape feature because it could be assessed rather 
simply along with other landscape features contributing to the element of “ecosystem diversity”. 
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Recommendation:  During formulation of monitoring design separate habitat and species 
elements.  

  Indicators addressing percent of harvest area retained 
8.  Finding:  Retention is employed to facilitate maintenance of species dependent on forest 
cover.  It is a means to an end.  As a means to sustain biodiversity retention has become 
increasingly important in the face of mortality caused by the mountain pine beetle. This indicator 
is a compliance or implementation measure, thus not part of effectiveness monitoring or 
continual improvement.  There seems to be no commitment to assessing whether the indicator 
has any utility beyond compliance.   Either too much or too little could be retained and is 
relevant only in context – e.g., the amount of non-harvestable land base of particular forest 
types.  That is, it is disconnected from biodiversity other than in rationale.  Actual measures are 
not clear.  For example, species composition of retained wildlife trees is critical, but alluded to 
tangentially.  
Recommendation:  Retain Indicator 4.10 (stand retention) because trends noted by 
implementation monitoring can be revealing, but clarify measures.  Commit to effectiveness 
monitoring of retention levels.  Connect the estimation of an effective target to monitoring.    
Commit to future effectiveness monitoring of levels of retention, particularly within the 
developing landscape context. 
 
  Indicators addressing coarse woody debris 
9.  Finding:  Bunnell et al., Canfor corporately and others have demonstrated or believe that 
provision of down wood is critical to sustaining biodiversity, so this is an appropriate indicator.   
Current literature suggests that the targets are too low. 
Recommendation:  Reassess the target for this indicator, particularly with respect to diameter 
and the degree to which logging debris is piled or dispersed. 
 
  Indicators addressing snags or live trees in retained areas 
10.  Finding:  Both Bunnell et al and Canfor corporately consider snags and live trees in retained 
areas as critical resources that should be monitored.  Snags and retained trees that will become 
snags are a potentially useful indicator.  Apparently two kinds of monitoring are desired from this 
measure – implementation and effectiveness (to assess the appropriate balance between 
clumped versus dispersed snag and live tree retention.  That will not be achieved without careful 
design.  The target is incomplete without a measure of diameter. 
Recommendation:  Reassess this indicator in terms of its target (include diameter) and a 
monitoring design that would provide guidance on the balance between dispersed and clumped 
retention. 
 
   Indicators addressing percent shrub habitat across the DFA 
11.  Finding:  Both Bunnell et al. and CanFor corporately recognize the importance of indicator 
concerning shrubs.  Distinguishing targets by mBEC should prove helpful.  The initial estimate 
of the ‘target’ is likely appropriate, depending on the degree and nature of vegetation 
management.  More direct measures than those currently used in assessment likely would be 
informative and are potential available from on-going forestry activities. 
Recommendation:  Retain indicator 4.5 as is; given the amount of newly opened areas there is 
ample time to assess whether it can be improved (we expect it can be). 
 
   Indicators addressing number of non-conformances to riparian management strategies  
12.  Finding:  Corporately CanFor believes and Bunnell et al. have found that the condition of 
riparian zones is a revealing indicator of ability to sustain biodiversity.  Having three or more 
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indicators concerning riparian habitat is confusing.  Measures 1-2.3, 1-4.1, 4.11, 5-1.9 and 5-
1.10 address riparian habitat but are a potentially confusing mix of compliance monitoring (1-
2.3, 1-4.1) and apparent implementation monitoring (4.11, 5-1.9 and 5-1.10).  Indicator 4.11 also 
begs problems to guide broad management issues, such as riparian quality, by a single species.  
On the plus side, adding species requirements into an indicator of riparian quality is a welcome 
and useful addition to the proposed corporate indicator which addresses only conformance to 
untested regulations.   Actual practices around small streams and wetlands and the fate of 
hardwoods in is not clear, but greatly influence the contributions riparian areas make to 
sustaining biodiversity.   

Note that there are many other indicators that concern the water quality aspects of 
riparian areas.  We have not examined all these indicators 
Recommendation: Combine indicators concerning quality of terrestrial riparian habitat under one 
indicator.  (Consider creating only two riparian indicators: one looking at terrestrial habitat and 
the other at water quality, then grouping different measures under those two headings). 
 Keep separate measures as ways of assessing the indicator. The choice of conformance as a 
measure is a practical first step, but the various conformance/compliance measures should be 
combined under one indicator – with several measures providing the ‘score’.  Some index of 
appropriate beaver habitat also is appropriate if the species is viewed as being of ‘social 
concern’.  To avoid having a ‘beaver indicator’ drive practice in a direction detrimental to several 
other species, a broader guild of riparian species should be selected.  To refine the indicator 
and connect it more directly to biodiversity more thought should be given to the values the 
indicator is intended to represent.  Some advantages would be gained by collecting species 
separately from habitat in both the indicators and monitoring (advantages in program design, 
costs and implementation).   
 
   Indicators addressing forest management activities consistent with management 
strategies for Species at Risk and selected focal species.   
13.  Finding:   Species of social concern have to be addressed.  However, five provincial 
Ministries have signed off on the approach to developing conservation priorities developed by 
Bunnell et al. (2007).  This approach assigns conservation priorities to species based on criteria 
such as feasibility as well as simply rarity, which can be a misleading way to assign priorities.  
One result will be that provincial conservation priorities will change for many red and blue listed 
species – some will become lower in priority.  Measures 1-3.2 and 1-3.3 should recognize that.  
Developing individual management plans for all species of high conservation concern is almost 
certainly unnecessary, wasteful of resources and encumbers management planning.  A more 
useful approach is to first evaluate coarse filter implications of current planning and practice 
relative to species of conservation concern.  That will clarify the species for which specific 
management plans are necessary.  The spirit of measure 1-3.2 is a useful indicator; 1-3.3 
merely reflects conformance. 
Recommendation: Keep this indicator on species at risk.  Re-word the measure so that plans for 
all species are not required, but keep some measure of progress in accounting for species of 
conservation concern in the management plan.  Instead of Red and Blue lists use the newly 
developed rankings of conservation priority. 

14.  Finding:  It is difficult to assess the progress on indicator 4.17 (focal species).  The criterion 
addresses biodiversity; the indicator notes “effectiveness Monitoring Plans for one or more 
indicator species”.  There is a clear mismatch.   Without careful design the indicator can quickly 
become prohibitively expensive.  This appears to be an area where the corporate objective of 
developing common efforts within regions would have clear benefit (there are data from Fort St. 
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James and Prince George would help.  Creating piece-wise or species specific effectiveness 
monitoring plans will rapidly dilute resources while creating progress on a narrow front. 
Recommendation:  Match indicator 4.17 with the Criterion as is expected.  “ Productive 
populations of selected species or species guilds are well distributed throughout the range of 
their habitat” has proven effective elsewhere and matches the criterion.  Develop a plan for 
refining measures of the indicator (selecting species and developing monitoring plans).  Cost 
effective means of determining and monitoring focal species have been developed in other 
CanFor Divisions.  So far the most efficient means have proven to be the species accounting 
system and coarse filter analyses. 

   Indicators addressing forest management activities consistent with management 
strategies for rare plants 
15.  Finding:  The rationale for indicator 4.9 is misleading and leads to an indicator at odds with 
sustaining biodiversity.  There is a rich literature on the distinction between biodiversity (the 
criterion and goal) and ecological diversity as measured by indices (e.g., Bunnell 1998b).  
Ecologists use the terms "diversity" and "biodiversity" to mean different things. "Diversity" or 
ecological diversity was used first by theoretical ecologists in 1943 (Fisher et al. 1943) to 
describe a characteristic pattern of species abundance. The general theoretical problem is: 
assuming that there is an upper limit to the number of individuals that can sustain themselves in 
a limited environment, is there also an upper limit to the number of different species that can 
form a stable community in a limited environment?  It is a challenging problem, and the literature 
burgeoned introducing a variety of indices for measuring diversity and terms describing it 
(among them alpha, beta, and gamma diversity).  Diversity indices quantify a community 
property – the average rarity of species in that community (Patile and Taillie 1982).  They also 
are plagued with several problems, among them: (1) because they are a theoretical construct 
there is little agreement on what they are supposed to measure (e.g., Hurlbert 1971 ; Peet 1974; 
there are at least 6 different ways of calculating β diversity – see Magurran 1988), (2) many 
have mathematical properties that are potentially misleading over the range of natural variation 
they encounter (Eberhardt 1969; Hurlbert 1971; Magurran 1988), and (3) many are 
anthropocentric in the properties they choose to capture.  For example, while evenness of 
species distribution within a community, or equitability, is theoretically interesting, the relation of 
equitability to diversity is largely a matter of perception.  Many diversity indices give significant 
weighting to equitability, seemingly because humans perceive an array of elements as more 
diverse when these are more evenly distributed (Bunnell et al. 1991). The relative abundance 
among species in natural communities, however, almost always approximates an inverse-J 
relation with few abundant species and many more less common species (Fisher et al. 1943; 
Preston 1962; Magurran 1988).  Bunnell (1998) summarized the reasons for avoiding indices of 
ecological diversity this way: “From the perspective of management there are four compelling 
reasons for not expressing the goal in terms of indices describing diversity.  First, diversity 
indices commonly are applied only to narrowly defined groups of organisms, whereas 
biodiversity is intended to encompass all organisms (Pielou 1995).  Second, diversity is a 
theoretical subject matter, not an operational goal of land managers.  Biodiversity is an attribute 
of the natural world that managers are charged with sustaining.  Moreover, theoretical 
arguments have continued unabated for more than 50 years and despite several review articlesii 
show no signs of lessening.  A definitive statement upon which to base an operational goal 
remains elusive.  Third, selecting some diversity indices would emphasize unnatural values, 
such as high evenness or equitability.  Doing so would be contrary to the concerns that have 
propelled public interest in biodiversity.  Fourth, the treatment of all species as equal also is 
contrary to public concern.”  Most simply, both the public and the professed goal deal with 
species, not the observed distribution of species relative to some theoretical construct. 
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Recommendation: Drop indicator 4.9   If recommended changes are made to indicators 4.17 
and 4.18 then rare and focal plants are encompassed and the efficiencies noted apply. 
 
   Indicators relating to CSA Element 1.3 Genetic Diversity. 
16.  Finding:  Sustaining genetic diversity is the fundamental reason for sustaining biodiversity 
(Bunnell 1997).  It requires little imagination to connect most potential indicators indirectly to 
genetic diversity.  Corporately Canfor recognizes that genetic diversity generally can be dealt 
with at broader levels.  Bunnell et al. concur, but it does require specific measures.  As well as 
attention to seed sources, species ‘at risk’ may require specific efforts (monitoring populations 
or even genetics). 
Recommendation:  Retain the indicator as is, provided some broad habitat classification system 
is in place that reflects most species?, and ecosystem representation is expanded to include 
sites of special significance ??.  Use that classification system to periodically (every 5-years) 
assess whether specific uncommon habitats [not species] are becoming more localized.  This 
appears to be another area where the corporate objective of developing common efforts within 
regions would have clear benefit (there are data from Fort St. James and Prince George would 
help).   

   Indicators relating to CSA Element 1.4 Sites of Special Significance. 
17.  Finding:  No sites of special significance are mentioned in Vanderhoof’s SFM Plan.  These 
may be address under their indicator for ecosystem representation. 
Recommendation: Unless there are special areas not captured under other indicators, we do 
not recommend creating an indicator for this, even though it is part of the suggested common 
corporate core.  Corporately, this may work better as a measure under ecosystem diversity.  
That would serve to keep indicators requiring similar analyses for tracking purposes closely 
linked.   

 
6. Current Indicators for Fort St James  

General Context (from SFMP) 
The Fort St. James SFMP covers a relatively isolated and sparsely populated land area of 
approximately 3.174 million hectares.  The SFMP area occupies approximately 42% of the 
larger Prince George Timber Supply Area (TSA).  This land base contains a diversity of 
landscapes from the rolling northern interior plateau in the southern portion of the Area Under 
the Plan (AUTP) to the extremely mountainous and largely unroaded landscapes in the north. 
The Fort St. James AUTP contains many rivers and lakes, several which are highly valued for 
tourism and recreational purposes.  The AUTP also covers portions of three major river 
systems: the Skeena to the northwest, the Fraser in the south and the Peace in the eastern 
portion of the AUTP.  An abundance of wildlife is present in the Fort. St. James AUTP, including 
moose, mule and white tailed deer, elk, cougar, sheep, mountain goat, black and grizzly bear, 
coyote, wolf and the woodland caribou.  The area also supports a diversity of small furbearers 
including beaver, otter, mink muskrat, fisher, wolverine and marten, and is home to over 173 
bird species.  Along with these important species of wildlife, the AUTP supports a diversity of 
wildlife habitat crucial for the long-term survival of resident wildlife species.  Forests within the 
AUTP consist of primarily lodgepole pine and spruce, with balsam fir at higher elevations and 
scattered patches of aspen.  There are some areas of Douglas-fir, primarily along the southern 
portion of the AUTP as this comprises the northernmost range for the species.  The Fort St. 
James AUTP also contains significant mineral values including jade, gold, and copper. 
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The AUTP landscape has been divided into "Natural Disturbance Units" (NDUs) based on a 
history of frequent wildfires throughout the Fort St. James area.  As referenced by DeLong 
(2002), the underlying assumption of natural disturbance unit classification is that the biota of a 
forest is adapted to the conditions created by natural disturbances such as fire, wind, and 
insects.  This SFMP uses NDUs for several of its landscape level objectives.  The NDUs in the 
AUTP are: 

1) Moist Interior (subunit Plateau) 
2) Moist Interior (subunit Mountain) 
3) Omineca (subunit Valley) 
4) Omineca (subunit Mountain) 
5) Northern Boreal (subunit Mountain) 

 
As well, there are 5 Biogeoclimatic Ecological Classification (BEC) zones in the AUTP: 

1) SubBoreal Spruce (SBS) 
2) Engelmann SpruceSubalpine Fir (ESSF) 
3) Interior Cedar Hemlock (ICH) 
4) Alpine Tundra (AT) 
5) Boreal White and Black Spruce (BWBS) 

 
Forest management in the AUTP is based on the concepts of NDUs and BECs.  By basing 
forest management decisions on the ecology of a site, the changes associated with forest 
operations should be more consistent with the patterns and structures of natural disturbance. 
 
Finding:  The NDUs are of assistance primarily in estimating initial targets where these are 
appropriate.  The majority of the response of biodiversity to forest practice will be better 
predicted by either BEC or broad forest type.  
 
Recommendation:  Maintain the current approach.  
 
The southern portion of AUTP is currently experiencing a substantial infestation of the mountain 
pine bark beetle (Dendroctonus ponderosae), and this infestation continues to encroach further 
north into the AUTP each year.  The mountain pine beetle is an insect that is a natural part of 
forest ecosystems in the central interior.  The causes for the current infestation across the 
central interior of BC are complex.  Fire suppression activities have interrupted natural cycles of 
large uncontrolled wildfires.  Due to the absence of these events a large supply of mature 
lodgepole pine (the viable host for the beetle) was made available through much of the central 
interior, including the Fort St. James AUTP.  Historically, cold weather in late October and early 
November kept mountain pine beetle populations relatively controlled.  However, in the last 
decade warmer weather patterns have developed, resulting in a massive explosion in the pine 
beetle population across most of central BC.  The exponential growth of beetle populations is 
affecting both current and future timber supply, as well as causing the decline in the aesthetic 
qualities of some forest landscapes as large areas of forest die.  From an economic perspective, 
the forest industry is particularly concerned with the utilization of infested timber.  If beetle killed 
trees are not harvested soon after their demise, their wood quality progressively deteriorates 
until it becomes unsuitable for use in lumber production.  As a result, harvest levels have 
increased in the AUTP in an attempt to capture the economic value of this timber before it is 
lost.   The PG TSA annual allowable cut (AAC) was increased by 2.9 million cubic meters in 
order to salvage the beetle killed timber.  However, this increase in harvesting must be balanced 

35 

 



DRAFT 
against maintaining other values of SFM.  Through the SFMP, management strategies will be 
developed and implemented to attempt to reduce the impacts of the pine beetle epidemic and 
restore infested stands to productive forests.   
 

Criteria and Indicators approach 
The hierarchy used in this plan and the resulting measures of SFM were developed locally by 
licensees and Public Advisory Groups (PAGs), but they ultimately encompass the CCFM 
Criteria and CSA Elements, and therefore meet the requirements of the CSA Standard.   The 
CCFM set of C&I provided the context and foundation for the creation of locally relevant C&I 
applicable to the forests within the DFA. The CCFM and CSA approach differs slightly from the 
one used in the SFM framework document and the development of this SFMP in terms of focus 
below the Criteria level. As such, the hierarchy used in this plan does not translate level for level 
with the CSA hierarchy. However, as noted in the SFM plan, the two approaches can be cross 
referenced relatively easily.  
 
Finding:  As currently phrased, indicators are admirably succinct and include indicator 
statements, targets and variances along with the indicator.  Vanderhoof’s SFMP uses 
“measures” rather than “indicator statements” as in the Fort Saint John SFMP.  The difference in 
content between these is not clear. 
 
Recommendation:  Indicators, measures, targets and variances should at some stage be clearly 
separated.  Among the reasons: 

1) Not all measures need be indicators. 
2) Conflating measures with indicators tends to confuse conformance/compliance, 

implementation and effectiveness monitoring, and there are sound reasons for 
recognizing these as separate activities. 

3) Targets (and variances) can only be reasoned guesses.  A portion of effectiveness 
monitoring should be directed to evaluating whether the current targets are appropriate 
or necessary.  

We prefer using “measure” instead of “indicator statement” because it allows the creation of 
several  measures per indicator with confusing terminology (“indicator” and “indicator statement” 
are too similar terms). 
 
 
6.1  Indicators relating to CSA Element 1.1 Ecosystem Diversity.   Corporately, 
Canfor suggests three common indicators under this element: ecosystem representation, forest 
type and seral stage. 

1)  Percent representation of ecosystem groups in non-harvestable land base across the DFA 

2)  Percent distribution of forest type (deciduous, deciduous mixed wood, conifer mixed wood, 
conifer) >20 years old across DFA 

3)  Percent late seral distribution by ecological unit across the DFA 

 

Fort St. James (FSJ) has several indicators that address these issues: 
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1)  Indicators addressing representation of ecosystem groups: 

FSJ Indicator 1: relative abundance of ecosystems.  Indicator statement:   Relative abundance 
of ecosystems (Number / types of habitats).  Target: By March 2008, develop ecosystem 
representation targets.  Variance: None 
 
Summary of Rationale in SFMP:  PEM planned for the Fort St. James DFA will stratify the 
landscape according to Ecosections, Biogeoclimatic subzone/variant, site series, and certain 
site modifiers using geographic information systems (GIS) and computer modeling.  Once the 
PEM is completed, the Licensees/BC Timber Sales will be able to determine representation 
targets based on the relative abundance of each BEC subzone/variant unit in the DFA.  The 
development of these targets is important to sustainable forest management because it enables 
forest managers to plan forestry operations in a manner that does not diminish the natural 
diversity and resilience of ecosystems in the DFA.  
 
 Finding:  Both Bunnell et al and Canfor corporately hold ecosystem representation (Indicator 1) 
to be a primary component of management for biodiversity and an important indicator.  
Advantages would be gained by aggregating analysis across the entire Prince George TSA. 

Recommendation:  Indicator 1 is appropriate for the Fort Saint James DFA.  It will be more 
informative at the level of site series groupings. 
. 

2)  Indicators addressing distribution of forest type: 

FSJ Indicator 65: Hardwood stands. Indicator statement:  The percent of hardwoods (mixed 
wood and deciduous leading stand) within the DFA. Target: Maintain > 4.0% of deciduous in the 
DFA. Variance: 0.4 
 
Summary of Rationale in SFMP:  Historically, deciduous species were removed from harvested 
stands and discarded as "waste wood".  Regeneration of harvested blocks did not generally 
include hardwood species, with most silviculture practices targeting hardwoods for removal from 
conifer plantations.  Current practice has not changed considerably, but hardwood species are 
more often left standing in cutblocks, where possible, or cut out of harvest areas and retained in 
wildlife tree patches.  If harvested, hardwoods in cutblocks are not usually purposefully 
regenerated and areas in the Fort St. James DFA are not currently managed as hardwood 
stands.  Licensees and BC Timber Sales acknowledge the importance of maintaining 
hardwoods in the DFA from both an ecological and economic aspect and have established this 
indicator to ensure a percentage of the DFA remains in deciduous cover over the longterm.   
Due to the lack of historical interest in harvesting hardwoods, more research needs to be 
completed in order to determine a suitable target for this indicator.  Licensees and BC Timber 
Sales will complete a GIS analysis of the hardwood component of the DFA based on a 
Vegetative Resource Inventory (VRI) and targets will be identified based on this analysis. 
 
FSJ Indicator 66.  Douglas-fir Stands.  Indicator statement: Percent of Douglas fir (mixed 
stands and Douglas fir leading stands) within the DFA. Target: Maintain > 1.0% of Douglas fir in 
the DFA. Variance: 0.1 
 
Summary of Rationale in SFMP:   The Fort St. James DFA is the northern extent of the interior 
Douglas-fir's range, where it is found in small stands, or in mixed forests with spruce, pine, or 
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birch.  Douglas-fir has played an important economic role in BC's forest industry, but due to its 
low numbers in the Fort St. James DFA it has not been as economically important.  In recent 
years Douglas-fir has gained more recognition for its value as an important component of the 
forest ecosystem.  Its large size, longevity, fire resistance, and unique form provides habitat for 
a variety of species.  Winter ungulate range, especially for mule deer, is particularly dependent 
on Douglas-fir for its maintenance.  This indicator is intended to ensure the target percent of 
Douglas-fir stands, both mixed and leading, will be maintained in the DFA to support species 
diversity and to ensure habitat is present for dependent species.  More research has to be done 
to determine a target percent for this indicator.  Past management activities have focused on 
Douglas-fir at the stand level, and have not considered the broader presence of Douglas-fir at 
the landscape/ DFA level.  As such, there is not a reliable value for the target percent of 
Douglas-fir (mixed stands and fir leading stands) that should be maintained for the DFA.  
Licensees and BC Timber Sales will complete a GIS analysis of the Douglas-fir component of 
the DFA based on a Vegetative Resource Inventory (VRI).  Targets will be based on this 
analysis. 
 
FSJ  Indicator 13:  Site Plans with Douglas Fir Management Strategies. Indicator Statement: 
For blocks where Douglas fir (Fdi) exists in the stand: the percent of Site Plans that incorporate 
the Douglas fir management strategy. Target: 100%. Variance: 20% 
 
Summary of Rationale in SFMP:  At the stand level, retention of Douglas fir is encouraged by 
target retention levels noted under Indicator 13 of the SFMP. 
 
Finding:  Indicator 65  is appropriate for the Fort St. James DFA, conforms to CanFor’s 
corporate approach, and is affirmed by Bunnell et al experience; similarly, indicator 66  and 13 
have biological utility based on findings in other CanFor Divisions.  The significance of 
hardwoods and conifers to different groups of forest-dwelling organisms emphasizes the 
importance of evaluating the effectiveness of retention patches.  Assigning targets on the basis 
of historical natural disturbance regimes is potentially begging trouble given current influences 
of climate change (one more compelling reason for separating indicators, measures and target 
statements).   Given the importance of hardwoods to many organism groups, clear statements 
of how practices are intended to sustain hardwoods are necessary. 
 
Recommendation:  Combine indicators 65 and 66 into a single indicator, perhaps:  “Forest types 
representative of the area will be sustained”.  These types must be capable of derivation from 
VRI, but should include among them: hardwoods, mixed woods, Douglas fir leading, and more 
common types.  That has the advantages of being more biologically meaningful and stays 
congruent with the corporate indicator.  The separate target statement should perhaps note: 
natural amounts of these forest types are likely changing in the face of climate change (Douglas 
fir could increase).   Baseline values will be estimated by NDU-BEC units and tracked every 5-
years.  There could be pressure for some statement indicating the company does not intend to 
shift the composition of forest types through regeneration practices; complying naively to that 
pressure could confront trends with climate change.  Ensure that the plan has clarity about 
measures to sustain hardwoods and, more importantly, mixed woods. 
 To reduce verbage and reporting requirements, consider re-casting indicator 13 as a 
measure under indicator 14 on stand retention.   
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FSJ indicator 21: Conversion of non-forest types (stand level).  Indicator statement:  
Percentage of cutblocks harvested having mappable nonforested types (> 0.5 ha) that are 
artificially converted to forested types through afforestation treatments. Target: 0%. Variance: 
+20% 
 
FSJ Indicator 22:  Conversion of NonForest Types (Landscape level).  Indicator statement: 
Existing areas of nonforested types artificially converted to forested types. Target: 0 ha. 
Variance: 0 ha. 
 
Summary of Rationale in SFMP:   The Fort St. James DFA contains a variety of nonforested 
types that exist at the stand and landscape level.  These types may be wetlands, rock outcrops, 
grasslands, brush, or other areas that are not dominated by trees.  These types may be 
valuable sites for wildlife, or may represent unique and unusual features that should be 
preserved in their nonforested state.  Sustainable forest management seeks to maintain the 
landscape diversity of the DFA and this indicator is intended to achieve this by preventing the 
afforestation of naturally occurring nonforested types.  
 
Finding:  Indicators 21 and 22 differ only in scale.  Although changing non-forested types to 
forest would be an issue for biodiversity, in our experience in BC, rarely are many non-forest 
types converted to forest.  We assume these indicators were an outgrowth of PAG meetings.  
All indicators should be monitored for effectiveness; it is not clear that CanFor should commit to 
that for these two. 
 
Recommendation:  Drop indicators 21 and 22.  Instead, present the intent to maintain non-
forested types as standard operating procedures and combine it under (the newly combined) 
indicators 65 and 66 on maintaining forest (and non-forest) types.  If there is suspicion that 
conversion and afforestation is common, include in implementation monitoring. 
 

3)   Indicators addressing seral stage distribution: 

FSJ Indicator 2:  Old forest by natural disturbance unit.  Indicator statement: Maintain "old 
forest" within each NDU (merged BEC).  Target: Maintain average percent of total old forest and 
not go below minimal natural variation (As per the "Landscape Biodiversity Objectives for the 
PG TSA").  Variance: Within the range of natural variation as per the "Landscape Biodiversity 
Objectives for the PG TSA". 
 
Summary of Rationale in SFMP:   This indicator is intended to quantify the amount of the 
landscape occupied by "old forests" at a point in time.  Old forests (late seral) are defined as 
forests older than 140 years from available forest inventory sources, for all Natural Disturbance 
Units (NDUs) with the exception of some NDU/BEC combinations where old forests are 
considered to be those stands >120 years.  
 

39 

The Landscape Objective Working Group (LOWG 2005) has helped develop landscape 
biodiversity objectives and old forest retention requirements (see Table 5 of SFMP) for the 
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established for each NDU that occurs within the Fort St. James DFA.  The current status of late 
seral forest within the DFA exceeds the specified targets as per the Prince George TSA 
Landscape Biodiversity Objectives.  The SFMP states that current analyses suggest that 
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monitored to ensure the targets are continually achieved or exceeded.  Targets (Table 5 of 
SFMP) for this measure were derived from the Order Establishing Landscape Biodiversity 
Objectives for the Prince George Timber Supply Area (LOWG 2005).  Forest Development 
Plans (FDPs) or Forest Stewardship Plans (FSPs) will be analyzed to ensure they are 
consistent with the targets.  Proposed harvesting will be adjusted if necessary to ensure 
compliance with targets, and will be reliant on the degree of surplus of old forest that exists. 
 
Finding:  Both Bunnell et al and Canfor corporately hold the amount of old forest as an important 
indicator, particularly in areas that typically develop old forest.  The intent was old, living forest.  
The current measure includes old dead forest as well.  Given natural disturbance events we 
suggest the monitoring is key, as old forest may not be as plentiful now as at the time of writing 
of the SFMP. 
 
Recommendation:  Monitoring should include assessment of the degree to which remaining live 
stands >140 years old are sustaining species believed dependent on older forests. 
 
 

4)  Indicators beyond corporate core: 

FSJ Indicator 3:  Old interior forest.  Indicator statement:  Maintain "old interior" forest 
conditions within each NDU (merged BEC). Target: Greater than or equal to the targets set as 
per the "Landscape Biodiversity Objectives for the PG TSA", as per above target.  Variance: As 
per the Landscape Biodiversity Objectives for the PG TSA. 

Summary of Rationale in SFMP:  Targets for this indicator were derived from the Order 
Establishing Landscape Biodiversity Objectives.  It is important that old interior forest objectives 
be managed with a temporal perspective (i.e. achieving the objectives over time).  As stands 
age, Licensees and BC Timber Sales will have to demonstrate how the dynamics of old interior 
forest will change and be managed.  A critical part of the strategy in the immediate future will be 
to minimize fragmentation of mid-aged (60-100 year old) forests, as these are the stands that 
will provide the old interior forest conditions in the future.  The baseline analysis for the 
establishment of landscape biodiversity objectives across the Prince George TSA used 200 
meters as the buffered distance from younger age classes to calculate the amount of old interior 
forest.  Table 6 of the SFMP describes the minimum percent of old forest that must be old 
interior condition. 
 
This is a DFA/NDU specific indicator and the responsibility for monitoring and reporting this 
indicator will occur primarily through the Licensee Landscape Objective Working Group 
 (LLOWG).  The LLOWG will convene yearly to update the current and future amount of old 
interior forest and the licensee apportionment (update harvested blocks, newly planned blocks, 
aging of forest, and licensee operating area changes).  The data produced by the LLOWG will 
be used to assess current and anticipated future status of old forest targets.  Licensees/BC 
Timber Sales will propose recruitment strategies if targets cannot be met as required.  Although 
the LLOWG group will meet on an annual basis, the analysis will be completed as required by 
the PG TSA Landscape Biodiversity Objectives Reporting Protocol. 
 
 
FSJ Indicator 4:  Young patch size distribution.  Indicator statement:  Maintain a variety of 
young patch sizes in an attempt to approximate natural disturbance. Target: As per the 
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"Landscape Biodiversity Objectives for the PG TSA".  Variance: As per the "Landscape 
Biodiversity Objectives for the PG TSA". 
 
Summary of Rationale in SFMP:  Young forest patch size distribution objectives have been 
established for each NDU that occurs within the Fort St. James DFA. Table 7 of the SFMP 
describes the patch size class distribution by Natural Disturbance Unit (NDU) in the Fort St. 
James DFA.  The methodology used by the LOWG to calculate young patch included review of 
current patch size distribution on maps of each Forest District within the Prince George TSA.  
Each patch that was 0 to 20 years old was buffered according to the specifications outlined in 
Table 7 of the SFMP.  Patches that touched, intersected or overlapped were considered to be 
one larger patch and buffered according to the combined patch area. 
 
As harvesting continues, it is anticipated that the distribution of patches in the appropriate size 
ranges will be achieved.  As the table demonstrates, while current trends will take most patch 
size distributions toward targets, others will actually be further from achieving objectives due to 
previous harvesting patterns and the effects of the current infestation of mountain pine beetle. 
 
FSJ Indicator 5:  Large opening design.  Indicator statement:  Percent of openings (> 100 ha) 
harvested annually that meet the large opening design criteria. Target: >80% of openings. 
Variance: 10% 
 
Summary of Rationale in SFMP:   Special design for large opening was suggested by the 
LOWG.  The design criteria for large openings include 3 measures: Shape Index, Reserve Size 
and Location, and Connectivity.  Shape Index is a measure of the perimeter of an opening 
(edge) compared to the area harvested.  Targets for reserve size and location will depend on 
the opening size.  Generally, the larger the opening, the larger the reserves should be, with 
more of the reserves internally located.  ‘Connectivity’ examines the connectivity of reserves 
between harvest areas for providing travel routes and hiding cover for a variety of wildlife. 
 
Finding: The preceding 3 indicators (3, 4, 5) reveal clearly the value in separating indicators 
from targets in statements and recognizing that effective targets are attained through 
monitoring.  Each indicator ignores effectiveness in favour of compliance with historical 
disturbance regimes that may never occur again.  The outcome begs trouble.  We consider 
natural disturbance patterns to be in a state of flux with climate change, and patch size 
requirements to be far more minor considerations compared to total amounts of habitat 
(unmanaged areas, variety of seral stages and stand elements) -- the importance of older 
forests in sustaining biodiversity is well documented, particularly for non-vertebrate groups. Is 
this next sentence or two about old forest?  The issue is lack of appropriate targets that should 
be derived from monitoring the organisms they are believed to affect.  It is likely that the pooled 
data across the Prince George TSA could make a helpful beginning.   Indicators regarding patch 
size (like Indicator 4) are not part of the common set of core indicators suggested corporately or 
by Bunnell et al.  Because of the range of scales over which forest-dwelling organisms use 
forest, the only unequivocal guideline is to maintain a range of patch sizes.  Moreover, natural 
disturbances which contribute to patch sizes are changing in the face of climate change.  Patch 
size requirements are far minor considerations compared to total amounts of habitat 
(unmanaged areas, variety of seral stages and stand elements).  Interior forest is likely 
important.  The buffer suggested is precautionary as many biological effects extend on average 
only about 50 m.  Indices of shape have proven even less informative than patch size.  Although 
biological consequences are noted (e.g., ‘connectivity’), approaches are apparently being 
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designed without reference to organisms – a major disconnect.  The reason for shape and 
internal retention guidelines seems to be to permit larger openings, which emphasizes the need 
to monitor effectiveness of retention. 
 
Recommendation:  Pool the intent of the three indicators (3, 4, 5) into a single indicator, 
something like:  Older forests of all major forest types will be maintained in the landscape in a 
variety of patch sizes.  Separate any statements about targets.  An appropriate approach might 
be:  Initial targets of total amount old older forest will be estimated for historical natural 
disturbance.  These will be refined based on responses of organisms believed associated with 
old growth.  Include some measure of patch size as an index of the suitability of older forest, but 
not as an indicator.  Forest interior could be considered as a measure under the seral stage and 
ecosystem representation indicators. 
 
6.2   Indicators relating to CSA Element 1.2 Species Diversity. At the Species 
Diversity level, Canfor includes indicators relating to stand structure and organisms themselves.  
Bunnell et al split these into stand level habitat elements and species.  That these are combined 
to meet CSA elements is simply organizational provided no important indicators are lost.  

Finding:  CSA element 1.2 is presently a potentially confusing mixture and eliminates or 
obscures four important advantages that can be gained from treating habitat (stand structure) 
and organisms separately: 

1) It is more difficult to link sustainable management objectives to the hierarchical nature of 
planning (strategic, tactical and operational) when habitat and organisms are combined.  
Each of these has effects on both habitat and organisms. 

2) Because quite different tactics are necessary to fund and implement habitat and 
organism monitoring, it is helpful to group them separately.  

3) Combining the two potentially obscures appropriate ways of designing cost-effective 
monitoring. 

4) Linking the two closely tends to overlook the fact that habitat can be a surrogate for 
species monitoring once relationships have been established. 

Partly for these reasons, Bunnell et al split these into indicators addressing stand level habitat 
elements and those addressing species.  There is no need to change the current structure 
provided it is recognized primarily as a meets to connect directly with CSA elements.  There are 
good reasons to separate habitat and species clearly when developing monitoring.  Bunnell et al 
considered “riparian” habitat to be a landscape feature because it could be assessed rather 
simply along with other landscape features contributing to the element of “ecosystem diversity”. 

Recommendation:  During formulation of monitoring design separate habitat and species 
elements.  

Corporately, several features are addressed under this element: stand level retention, coarse 
woody debris, snags, shrubs, riparian, species at risk and selected focal species, and rare 
plants.  The following are draft corporate indicators: 

1)  Percent of harvest area retained across the DFA 

2)  Amount of coarse woody debris across the DFA 

3)  Number of snags or live trees retained on prescribed areas 
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4)  Percent of shrub habitat across the DFA 

5)  Number of non-conformances to riparian management strategies 

6)  Percent of forest management activities consistent with management strategies for 
Species at Risk and selected focal species  

7)  Percent of forest management activities consistent with management strategies for rare 
plants  

 

1)  Indicators addressing percent of harvest are retained 

FSJ Indicator 14:  Stand level retention.  Indicator Statement:  Percent wildlife trees and/or 
wildlife tree patches associated with areas harvested annually by licensee as measured across 
the DFA.  Target: >7% by Licensee.  Variance: 0% 
 
Summary of Rationale in SFMP:  Stand level retention, including wildlife trees and wildlife tree 
patches, is managed by each Licensee and BC Timber Sales in the DFA on a site specific 
basis.  During the development of a cut block, retention areas are delineated based on a variety 
of factors.  Stand level retention generally occurs along riparian features and will include non-
harvestable and sensitive sites if they are present in the planning area.  Stand level retention 
also aims to capture a representative portion of the existing stand type to contribute to 
ecological cycles on the land base.  Retention level in each block is documented in the 
associated Site Plan, recorded in the Licensee’s/ BC Timber Sales's database systems and 
reported out in RESULTS on an annual basis. 
 
The target for this indicator was established based on past practice for the Fort St. James 
Licensees/BC Timber Sales and on FRPA requirements.  Past practice has shown that 
Licensees/BC Timber Sales are maintaining an average of 7% or more retention within 
harvested areas on an annual basis.  FRPA, through the Forest Planning and Practices 
Regulation also requires that Licensees/BC Timber Sales retain greater than or equal to 7% 
retention based on all areas harvested within a 12-month period.  It is anticipated that the larger 
the cut block design, the more retention will be associated with the block.  Salvage blocks 
initiated through beetle infestation or blowdown may have reduced retention in relation to 
their size compared to non-salvage blocks due to diminished quality of stand level retention 
features.  In all cases, the minimum retention requirements will be maintained. 
 
Finding:  Indicator 14 is a compliance or implementation measure, thus not part of effectiveness 
monitoring or continual improvement.  Nor is there commitment to assessing whether the 
indicator has any utility beyond compliance.  Retention is a tactic to sustain biodiversity but not 
an indicator until biological relations are established.  Either too much or too little could be 
retained and is relevant only in context (effectiveness and need for retention depends on 
landscape context – e.g., the amount of non-harvestable land base of particular forest types).  
That is, it is disconnected from biodiversity other than in rationale.  Actual measures are not 
clear.  For example, species composition of retained wildlife trees is critical, but alluded to 
tangentially (“representative portion of existing stand type’).    
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Recommendation:  Retain Indicator 14 because trends can be revealing, but clarify measures.  
Connect the estimation of targets for retention amounts to effectiveness monitoring. 
 
2)  Indicators addressing down wood 

FSJ Indicator 23:  Coarse Woody Debris.  Indicator Statement: Percent of audited cutblocks 
harvested where post harvest CWD levels are within the acceptable natural range of variability 
(as stated in m3/ha). Target: 100%. Variance: 10% 
 
Summary of Rationale in SFMP:   In the Fort St. James DFA, the current performance standard 
for harvested blocks is defined in the provincial wide CWD strategy “A Short-term Strategy for 
Coarse Woody Debris Management in British Columbia’s Forests” (BC MOF, 2000).  Those 
strategies include small debris piles, keeping a range of decay classes and diameter sizes. 
Targets for range of variability are found in Table 9 of the SFMP (repeated below). 

 

Finding:  An indicator on down wood is important.  However, the target for indicator 23 is 
unacceptable and does not connect to biodiversity.  There are two reasons: 1) consistently 
attaining the lower range of natural variability would lead to a gradual decline in species 
richness and abundance, 2) volume is the most misleading measure possible for biodiversity – 
diameter is the best, followed by length.  Although use of small piles and maintaining a variety of 
decay states and diameter sizes are acknowledged strategies, it is not clear how the company 
will manage for these attributes. 

Recommendation:  Clearly separate the indicator and target.  Indicator: Coarse woody debris 
will be maintained at levels sufficient to maintain native species richness. Target:  The target will 
be specified as number of logs of specific diameters, and the proportion that is piled or 
dispersed. The initial target, can be based on natural levels, but cannot always fall at the lower 
end.  Based on work in CanFor’s TFL 48 is 3 pieces per ha >10 cm diameter on average across 
the tenure.  This will likely be refined. 
 

3)  Indicators addressing number of snags or live trees on prescribed areas 

Finding:  Some measure of snag or wildlife tree number is a proposed corporate indicator and 
found to be effective by Bunnell et al.  We found no mention of an indicator for the number of 
snags or live trees retained on prescribed areas for Fort St. James other than Indicator 14 
above.  We noted some of its limitations.  Given the number of cavity and snag using species 
within the DFA, this is a major omission.  A general indicator on retention (Indicator 14) is 
inadequate to encompass the intent of this indicator on snags and wildlife trees. 
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Recommendation:  Develop an indicator specifically for snags/wildlife trees, but develop it 
carefully.  What is appropriate in prescribed areas depends greatly on what is present in all non-
harvestable areas.  Appropriate metrics are diameter and density.  
 

4)  Indicators addressing percent of shrub habitat across DFA 

Finding:   Some measure of shrub abundance is a proposed corporate indicator and found to be 
effective by Bunnell et al.  We found no mention of an indicator concerning shrubs in Fort St. 
James’s SFMP.  A number of organisms within the DFA are dependent on shrub cover or use it 
as a substitute for down wood.  In terms of commitment to sustain biodiversity, omitting shrub 
cover from specific indicators of success is a significant omission. 
 
Recommendation:  Develop an indicator specifically for shrubs, but develop it carefully.   Shrubs 
are likely common in riparian reserves and in some other non-harvestable areas.  What is 
appropriate shrub cover is dependent on the floral and fauna present, but initial targets could be 
derived from present amounts. 
 
 
5)  Indicators addressing number of non-conformances to riparian management 
strategies 

FSJ Indicator 32:  Riparian Management Area Commitments.  Indicator Statement: Percent of 
cutblocks harvested that are consistent with riparian management commitments. Target: 100%. 
Variance: 0%. 
 
Summary of Rationale in SFMP:  Riparian Management Strategies are incorporated into Site 
Plans.  Implementation of these strategies is verified on the ground during harvesting operations 
and through final harvest inspections.  Riparian values are initially identified on a map during the 
preparation of the FDP/FSP.  The FDP/FSP outlines broad riparian management area 
commitments that are prescribed in greater detail in site specific Site Plans.  The level of 
compliance with commitments in operational plans is monitored through EMS or other tracking 
system inspections and recorded in databases such as GENUS or Inform.  All Licensees and 
BC Timber Sales have managed riparian management areas according to legislated 
requirements for several years.  This management will continue through Site Plan commitments 
and implementation of strategies during harvesting operations. 
 
Finding:  Corporately CanFor believes, and Bunnell et al. have found, that the condition of 
riparian zones is a revealing indicator of ability to sustain biodiversity.  Note that there are many 
other indicators that concern riparian features (fish crossing, sediment control events, 
permanent access structures, stream crossing inspections...)  We have not examined all these 
indicators, but focuses on ones affecting terrestrial habitat. 
 
Recommendation:   The multiple indicators concerning riparian values should be streamlined.  
To refine the indicators and connect them more directly to biodiversity more thought should be 
given to the values the indicator is intended to represent.  Consider creating only two riparian 
indicators: one looking at terrestrial habitat and the other at water quality, then grouping different 
measures under those two headings.  The terrestrial part could read:  Riparian areas will be 
managed to maintain associated terrestrial habitats.  The aquatic indicator could read:  Riparian 
areas will be managed to maintain water quality.  Alternatively they could be grouped into one 

45 

 



DRAFT 
indicator: Riparian areas will be managed to maintain water quality and habitat.  The current 
numerous indicators could be grouped as measures under these main indicators. The initial 
target could remain conformance, as stated. The choice of conformance as an indicator is a 
practical first step, but does not address continual improvement. 
  
 
6)  Indicators addressing Species at Risk and selected focal species 
 
FSJ Indicator 7:  Plant Species Diversity Index. Indicator statement: The number of site 
association groups identified in Table 6, achieving plant diversity index baseline targets within 
managed stands. Target: 100%. Variance: 0%. 
 
Summary of Rationale in SFMP:   Of the 41 Grouped Site Associations identified in, “An 
Effectiveness Monitoring Program for Biodiversity Management in the Prince George TSA, 
Timberline 2006”, there are 31 forested grouped site associations.  Timberline recommends that 
only the top 9 forested group site associations be monitored because they make up 81% of the 
TSA.  The remaining 22 grouped site associations make up a very small part of the TSA and 
have limited opportunities to monitor managed stands within these site types.  For these 
reasons, the Licensees and BC Timber Sales will be monitoring the top 9 grouped association 
types. 
 
Finding:  The intention of indicator 7 is unclear.  The measure is wholly inappropriate to 
biodiversity (see finding 17 of Vanderhoof).   Although we cannot discern the intent of the 
indicator it appears that if there is social value in maintaining it (assuming an informative 
measure is employed )it should be part of 1.1 Ecosystem diversity.   
 
Recommendation:  Drop indicator 7.  Use indicators on species at risk and focal species to 
address plants of concern.  If diversity itself is somehow important, then clarify the intent (the 
value it is supposed to represent) and create an informative measure under indicators that 
concern ecosystem diversity (“maintaining forest and non-forest types”).  
 
FSJ Indicator 8:  Ungulate Winter Range Objectives.  Indicator statement:  Percentage of 
cutblocks and roads harvested that are consistent with legally established ungulate winter range 
objectives. Target: 100%.Variance: 0% 
 
Summary of Rationale in SFMP:   A memorandum of Understanding (MOU) on the 
Establishment of Ungulate Winter Ranges and Related Objectives was developed in August 
2003.  The Ministry of Forests, the Ministry of Water, Land and Air Protection (MWLAP), and the 
Ministry of Sustainable Resource Management (MSRM) created the MOU to meet UWR 
objectives across the province to support the Forest Practices Code and the new Forest and 
Range Practices Act (FRPA).  In November 2003 the Deputy Minister of WLAP signed the order 
outlining the management objectives to maintain ungulate winter ranges. In Fort St. James, all 
cutblocks approved post implementation of the UWR orders, will be consistent with the 
management guidelines in the approved Orders for Ungulate Winter Range (#U7002, #U7003, 
and #U7015).  Monitoring UWRs to ensure the boundaries and management plans are 
implemented is expected under provincial guidelines. 
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Finding:  Indicator 8 is statement of compliance, not an indicator of success in sustaining 
biodiversity.  See summary findings and recommendation for CanFor’s proposed indicator 
‘Species at risk and selected focal species’.  
 
FSJ Indicator 9:  Species at Risk Notices & Orders.  Indicator Statement: The percentage of 
cutblocks and roads harvested consistent with approved provincial Species at Risk Notice/ 
Orders requirements as identified in operational plans. Target: 100%. Variance: 0% 
 
Summary of Rationale in SFMP:   The indicator is intended to monitor the consistency between 
forest operations with approved provincial Species at Risk Notice/ Orders requirements as 
identified in operational plans.  Being consistent with these requirements is assumed to ensure 
that the habitats that are required to support these Species at Risk will be maintained.  Overall 
ecosystem productivity will be maintained by ensuring these species continue to play their roles 
in the healthy functioning of the DFA's forests.  Notices and Orders are legal entities created 
through Government Regulations.  Under Section 7 of the FRPA (BC Reg. 14/04), the DFA has 
one Species at Risk Order, "Category of Species at Risk", which took effect in May 2004. This 
Provincial Order provides a list of species at risk that may be affected by forest or range 
management on Crown land and require protection in addition to that provided by other 
mechanisms.  The DFA also has one Notice, "Indicators of the Amount, Distribution, and 
Attributes of Wildlife Habitat Required for the Survival of Species at Risk in the Fort St. James 
Forest District", designed to manage caribou and mountain goat in the DFA.  
 
Finding:  Indicator 9 is a statement of compliance, not an indicator of success in sustaining 
biodiversity.  See summary findings and recommendation for CanFor’s proposed indicator 
‘Species at risk and selected focal species’.  
 
FSJ Indicator 10:  Compliance with Management Strategies for sites and species of importance 
within the DFA. Indicator Statement: Percentage of blocks and roads harvested that adhere to 
licensee specific management strategies for: 

· Sites of biological significance; and, 
· Important wildlife, fish, and bird species; and, 
· Valuable plants and plant communities, 

within the DFA that are likely to be affected by industrial forestry activities. Target: 100%. 
Variance: 20%(2007)’ 10%(2008), Reassess (2009) 
 
Summary of Rationale in SFMP:   This indicator involves the development of licensee specific 
management strategies for sites of biological significance, important wildlife, fish, and bird 
species, plant species and communities identified in the AUTP that may be impacted by 
industrial forestry activities.  Development and implementation of management strategies for 
sites and species of importance within the DFA (that do not already have strategies in place) 
requires knowledge of how many forest dependant species inhabit a managed area.  The list of 
sites of biological significance includes sites of unusual or rare forest conditions that are not 
covered by legislation.  These sites cannot be identified from current established lists, but may 
be unique to the AUTP and warrant identification and appropriate management strategies. 
Licensees will evaluate other sites of biological significance as identified by the PAG from time 
to time and develop appropriate management strategies.  The list of plant and animal species 
as well as plant communities are taken from the document, “Management Guidelines for 
Species and Plant Communities at Risk: Prince George Timber Supply Area. Timberline (2006). 
Only species and plant communities that occur within the Fort St. James Forest District have 
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been included.  Licensee specific management strategies as identified by this indicator will be 
completed for all sites and species that are likely to be affected by industrial forestry activities 
within the AUTP.  It is the responsibility of each Licensee/BC Timber Sales to establish specific 
management strategies for their DFA. 
 
March 31, 2007 was chosen as the date to have completed the development of management 
strategies because it would allow sufficient time to develop strategies but also expedite the 
process to complete them in a timely manner. 
 
Finding:  Indicator 10 includes many topics.  Mostly it includes statements of compliance, not an 
indicator of success in sustaining biodiversity.  It does include the concept of engaging the PAG 
in identifying sites of special significance which is significant in the age of ‘social forestry’.  See 
summary findings and recommendation for CanFor’s proposed indicator ‘Species at risk and 
selected focal species’.  
 
FSJ Indicator 17:  Wildlife Habitat Guidelines.  Indicator statement: Percentage of cutblocks 
and roads harvested that are consistent with established guidelines for wildlife habitat features. 
Target: 100%. Variance: 0% 
 
Legally established Wildlife Habitat Features are identified under the Government Actions 
Regulation of the Forest and Range Practices Act (FRPA) of British Columbia.  Currently, there 
are no identified wildlife habitat features within the Fort St. James DFA.  However, when and 
where wildlife habitat features are encountered within cutblocks prior to harvest, site level 
management strategies will be developed and implemented.  By tracking the number of 
harvested cutblocks that are consistent with established guidelines for wildlife habitat features, 
Licensees and BC Timber Sales will be able to evaluate the success of those activities over 
time. They will also be able to evaluate the consistency of procedures by comparing them to the 
guidelines and other Licensee approaches to managing sites of biological significance. 
 
Finding:  Indicator 17 is largely a statement of compliance with regulations that currently do not 
exist for the DFA, not an indicator of success in sustaining biodiversity.  Recognizing that the 
potential for regulations exists, is hardly reason to include the statement as an indicator or 
success in sustaining biodiversity.  See summary findings and recommendation for CanFor’s 
proposed indicator ‘Species at risk and selected focal species’.  
 

7)   Percent of forest management activities consistent with management strategies for 
rare plants 

Finding:  Although there is an indicator for regulations that do not currently apply within the DFA, 
there is none for rare plants which undoubtedly exist and are part of biodiversity.  This must be 
considered an oversight or a PAG focussed primarily on vertebrates. Or perhaps the plant 
diversity intended is intended to accommodate rare plants. 
 
Summary findings (species at risk):  Developing useful cost effective indicators for organisms 
are likely the most challenging part of developing a C&I approach.  Default indicators frequently 
cite compliance with regulations (as in this case).  That is a cost effective approach only where 
you know that the regulations will achieve what is desired and that there is not a cheaper way of 
attaining the same end.  There is considerable utility in retaining the option of challenging 
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regulations and in engaging in assessment what is effective and that truly embraces 
biodiversity.  To do that efficiently likely requires creating two broad indicators: one that 
addresses compliance and one that is more forward looking addressing effectiveness. 
 
The mixture of species and communities (as in Indicator 10) translated awkwardly into practices 
for sustaining them and monitoring of them.  There are clear practical advantages in separating 
them – two-thirds of the content of indicator 10 should be addressed under Ecosystem 
Representation.  There is no reference to focal species because the indicators are entirely 
compliance illustrating no commitment to improvement. 
 
Summary recommendation (species at risk and ‘focal species):  Collect indicators 7, 8, 9, 10, 
and 17 into two indicators (moving the ecosystem portions of indicator 10 into ecosystem 
diversity).  The two indicators recognize that there are two groups of species: 1) those of current 
social concern, and 2) the vast majority of biodiversity.  Possible phrasings are: 

1) CanFor complies with all regulations relating to species at risk and other species of 
social concern. 

2) CanFor will ensure that no native species in the DFA will be extirpated through forest 
planning or practice. 

The first is compliance monitoring and targets derive from regulations that can list briefly.  The 
second target is equally easy to state (native species richness) but requires a more active 
approach to effectiveness monitoring.  Cost efficient approaches are being developed in 
Radium and are very nearly complete for TFL 48. 
 
6.3  Indicators relating to CSA Element 1.3 Genetic Diversity. 

Canfor suggests this indicator as the core common indicator regarding genetic diversity: 
 
Percent conformance with provincial regulations and standards for seed and vegetative material

 

Finding:  Sustaining genetic diversity is the fundamental reason for sustaining biodiversity 
(Bunnell 1997).  It requires little imagination to connect most potential indicators indirectly to 
genetic diversity.  Corporately Canfor recognizes that genetic diversity generally can be dealt 
with at broader levels, but does recommend an indicator addressing seed source.  Fort Saint 
James does not have an indicator on seed source. 

Recommendation:  A separate indicator for seed source may or may not be necessary (not our 
area of expertise).  Additional indicators to address genetic diversity are likely unnecessary 
although species ‘at risk’ may require specific efforts. 
 
6.4  Indicators relating to CSA Element 1.4 Sites of Special Significance. 

Canfor suggests this indicator as the core common indicator: 
 
Percent of forest management activities consistent with management strategies for protected 
areas and sites of biological significance 
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FSJ Indicator 10: Compliance with Management Strategies for sites and species of importance 
within the DFA. Indicator Statement: Percentage of blocks and roads harvested that adhere to 
licensee specific management strategies for: 

· Sites of biological significance; and, 
· Important wildlife, fish, and bird species; and, 
· Valuable plants and plant communities, 

within the DFA that are likely to be affected by industrial forestry activities. Target: 100%. 
Variance: 20%(2007)’ 10%(2008), Reassess (2009) 
 
Summary of Rationale in SFMP:   This indicator involves the development of licensee specific 
management strategies for sites of biological significance, important wildlife, fish, and bird 
species, plant species and communities identified in the AUTP that may be impacted by 
industrial forestry activities.  Development and implementation of management strategies for 
sites and species of importance within the DFA (that do not already have strategies in place) 
requires knowledge of how many forest dependant species inhabit a managed area.  The list of 
sites of biological significance includes sites of unusual or rare forest conditions that are not 
covered by legislation.  These sites cannot be identified from current established lists, but may 
be unique to the AUTP and warrant identification and appropriate management strategies. 
Licensees will evaluate other sites of biological significance as identified by the PAG from time 
to time and develop appropriate management strategies.  The list of plant and animal species 
as well as plant communities are taken from the document, “Management Guidelines for 
Species and Plant Communities at Risk: Prince George Timber Supply Area. Timberline (2006). 
Only species and plant communities that occur within the Fort St. James Forest District have 
been included.  Licensee specific management strategies as identified by this indicator will be 
completed for all sites and species that are likely to be affected by industrial forestry activities 
within the AUTP.  It is the responsibility of each Licensee/BC Timber Sales to establish specific 
management strategies for their DFA. 
 
March 31, 2007 was chosen as the date to have completed the development of management 
strategies because it would allow sufficient time to develop strategies but also expedite the 
process to complete them in a timely manner. 
 
Finding:  Within the proposed corporate framework indicator 10 was first addressed under 1.2 
Species at risk and focal species.  It is address again here under sites of biological significance.  
As currently phrased the indicator is a hybrid between species and communities or sites.  There 
is significant practical value in separating the two for planning purposes and for monitoring 
purposes.  Breaking this out as a separate major indicator reflects the CSA elements, but does 
not reflect efficiencies in either planning or monitoring.  Explicit recognition of Protected Areas is 
worthwhile.  More thought should be given to what is intended by the phrase ‘sites of special 
biological significance’.  CSA will not provide an operational definition so CanFor should create 
the definition CanFor intends.   
 
Recommendation: Track components of this indicator by CSA element if desired for reporting.  
Separate the species and ecosystem components and assign them as either measures under 
other indicators or separate indicators within respective elements.  We favour employing them 
as measures.   
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7.  Proposed changes to Fort St. James Indicators and Rationale 

This section presents, in one place, all the findings and recommendations relating to Fort Saint 
James’ indicators for biodiversity that were presented in the previous section. 

General Context (from SFMP) 
Finding:  The NDUs are of assistance primarily in estimating initial targets where these are 
appropriate.  The majority of the response of biodiversity to forest practice will be better 
predicted by either BEC or broad forest type.  
Recommendation:  Maintain the current approach.  

Criteria and Indicators approach 
Finding:  As currently phrased, indicators are admirably succinct and include indicator 
statements, targets and variances along with the indicator.  Vanderhoof’s SFMP uses 
“measures” rather than “indicator statements” as in the Fort Saint John SFMP.  The difference in 
content between these is not clear. 
Recommendation:  Indicators, measures, targets and variances should at some stage be clearly 
separated.  Among the reasons: 

4) Not all measures need be indicators. 
5) Conflating measures with indicators tends to confuse conformance/compliance, 

implementation and effectiveness monitoring, and there are sound reasons for 
recognizing these as separate activities. 

6) Targets (and variances) can only be reasoned guesses.  A portion of effectiveness 
monitoring should be directed to evaluating whether the current targets are appropriate 
or necessary.  

We prefer using “measure” instead of “indicator statement” because it allows the creation of 
several  measures per indicator with confusing terminology (“indicator” and “indicator statement” 
are too similar terms). 
 

Indicators relating to CSA Element 1.1 Ecosystem Diversity.    

     Indicators addressing representation of ecosystem groups: 
Finding:  Both Bunnell et al and Canfor corporately hold ecosystem representation (Indicator 1) 
to be a primary component of management for biodiversity and an important indicator.  
Advantages would be gained by aggregating analysis across the entire Prince George TSA. 
Recommendation:  Indicator 1 is appropriate for the Fort Saint James DFA.  It will be more 
informative at the level of site series groupings. 

Indicators addressing distribution of forest type: 
Finding:  Indicator 65 (hardwoods) is appropriate for the Fort St. James DFA, conforms to 
CanFor’s corporate approach , and is affirmed by Bunnell et al experience; similarly, indicator 
66  and 13 have biological utility based on findings in other CanFor Divisions.  The significance 
of hardwoods and conifers to different groups of forest-dwelling organisms emphasizes the 
importance of evaluating the effectiveness of retention patches.  Assigning targets on the basis 
of historical natural disturbance regimes is potentially begging trouble given current influences 
of climate change (one more compelling reason for separating indicators, measures and target 
statements).   Given the importance of hardwoods to many organism groups, clear statements 
of how practices are intended to sustain hardwoods are necessary. 
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Recommendation:  Combine indicators 65 and 66 (Douglas-fir) into a single indicator, perhaps:  
Forest types representative of the area will be sustained.  These types must be capable of 
derivation from VRI, but should include among them: hardwoods, mixed woods, Douglas fir 
leading, and more common types.  That has the advantages of being more biologically 
meaningful and stays congruent with the corporate indicator.  The separate target statement 
should perhaps note: natural amounts of these forest types are likely changing in the face of 
climate change (Douglas fir could increase).   Baseline values will be estimated by NDU-BEC 
units and tracked every 5-years.  There could be pressure for some statement indicating the 
company does not intend to shift the composition of forest types through regeneration practices; 
complying naively to that pressure could confront trends with climate change.  Ensure that the 
plan has clarity about measures to sustain hardwoods and, more importantly, mixed woods. 
 To reduce verbage and reporting requirements, consider re-casting indicator 13 (stand 
practices for Douglas-fir) as a measure under indicator 14 on stand retention.   
  
Finding:  Indicators 21 and 22 (converting non-forest types) differ only in scale.  Although 
changing non-forested types to forest would be an issue for biodiversity, in our experience in 
BC, rarely are many non-forest types converted to forest.  We assume these indicators were an 
outgrowth of PAG meetings.  All indicators should be monitored for effectiveness; it is not clear 
that CanFor should commit to that for these two. 
Recommendation:  Drop indicators 21 and 22.  Instead, present the intent to maintain non-
forested types as standard operating procedures and combine it under (the newly combined) 
indicators 65 and 66 on maintaining forest (and non-forest) types.  If there is suspicion that 
conversion and afforestation is common, include in implementation monitoring. 
 

Indicators addressing seral stage distribution: 
Finding:  Both Bunnell et al and Canfor corporately hold the amount of old forest as an important 
indicator, particularly in areas that typically develop old forest.  The intent was old, living forest.  
The current measure includes old dead forest as well.  Given natural disturbance events we 
suggest the monitoring is key, as old forest may not be as plentiful now as at the time of writing 
of the SFMP. 
Recommendation:  Monitoring should include assessment of the degree to which remaining live 
stands >140 years old are sustaining species believed dependent on older forests. 
 

 Indicators beyond corporate core: 
Finding: The preceding 3 indicators (3 patch size, 4 interior, 5 large opening design) reveal 
clearly the value in separating indicators from targets in statements and recognizing that 
effective targets are attained through monitoring.  Each indicator ignores effectiveness in favour 
of compliance with historical disturbance regimes that may never occur again.  The outcome 
begs trouble.  We consider natural disturbance patterns to be in a state of flux with climate 
change, and patch size requirements to be far more minor considerations compared to total 
amounts of habitat (unmanaged areas, variety of seral stages and stand elements) -- the 
importance of older forests in sustaining biodiversity is well documented, particularly for non-
vertebrate groups. Is this next about old forest?  The issue is lack of appropriate targets that 
should be derived from monitoring the organisms they are believed to affect.  It is likely that the 
pooled data across the Prince George TSA could make a helpful beginning.   Indicators 
regarding patch size (like Indicator 4) are not part of the common set of core indicators 
suggested corporately or by Bunnell et al.  Because of the range of scales over which forest-
dwelling organisms use forest, the only unequivocal guideline is to maintain a range of patch 
sizes.  Moreover, natural disturbances which contribute to patch sizes are changing in the face 
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of climate change.  Patch size requirements are far minor considerations compared to total 
amounts of habitat (unmanaged areas, variety of seral stages and stand elements).  Interior 
forest is likely important.  The buffer suggested is precautionary as many biological effects 
extend on average only about 50 m.  Indices of shape have proven even less informative than 
patch size.  Although biological consequences are noted (e.g., ‘connectivity’), approaches are 
apparently being designed without reference to organisms – a major disconnect.  The reason for 
shape and internal retention guidelines seems to be to permit larger openings, which 
emphasizes the need to monitor effectiveness of retention. 
Recommendation:  Pool the intent of the three indicators (3, 4, 5) into a single indicator, 
something like:  Older forests of all major forest types will be maintained in the landscape in a 
variety of patch sizes.  Separate any statements about targets.  An appropriate approach might 
be:  Initial targets of total amount old older forest will be estimated for historical natural 
disturbance.  These will be refined based on responses of organisms believed associated with 
old growth.  Include some measure of patch size as an index of the suitability of older forest, but 
not as an indicator.  Forest interior could be considered as a measure under the seral stage and 
ecosystem representation indicators. 
 
Indicators relating to CSA Element 1.2 Species Diversity.  
Finding:  CSA element 1.2 is presently a potentially confusing mixture and eliminates or 
obscures four important advantages that can be gained from treating habitat (stand structure) 
and organisms separately: 

5) It is more difficult to link sustainable management objectives to the hierarchical nature of 
planning (strategic, tactical and operational) when habitat and organisms are combined.  
Each of these has effects on both habitat and organisms. 

6) Because quite different tactics are necessary to fund and implement habitat and 
organism monitoring, it is helpful to group them separately.  

7) Combining the two potentially obscures appropriate ways of designing cost-effective 
monitoring. 

8) Linking the two closely tends to overlook the fact that habitat can be a surrogate for 
species monitoring once relationships have been established. 

Partly for these reasons, Bunnell et al split these into indicators addressing stand level habitat 
elements and those addressing species.  There is no need to change the current structure 
provided it is recognized primarily as a meets to connect directly with CSA elements.  There are 
good reasons to separate habitat and species clearly when developing monitoring.  Bunnell et al 
considered “riparian” habitat to be a landscape feature because it could be assessed rather 
simply along with other landscape features contributing to the element of “ecosystem diversity”. 
Recommendation:  During formulation of monitoring design separate habitat and species 
elements.  

  Indicators addressing percent of harvest are retained 
Finding:  Indicator 14 (stand level retention) is a compliance or implementation measure, thus 
not part of effectiveness monitoring or continual improvement.  Nor is there commitment to 
assessing whether the indicator has any utility beyond compliance.  Retention is a tactic to 
sustain biodiversity but not an indicator until biological relations are established.  Either too 
much or too little could be retained and is relevant only in context (effectiveness and need for 
retention depends on landscape context – e.g., the amount of non-harvestable land base of 
particular forest types).  That is, it is disconnected from biodiversity other than in rationale.  
Actual measures are not clear.  For example, species composition of retained wildlife trees is 
critical, but alluded to tangentially (“representative portion of existing stand type’).    
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Recommendation:  Retain Indicator 14 because trends can be revealing, but clarify measures.  
Connect the estimation of targets for retention amounts to effectiveness monitoring. 
 
  Indicators addressing down wood 
Finding:  An indicator on down wood is important.  However, the target for indicator 23 is 
unacceptable and does not connect to biodiversity.  There are two reasons: 1) consistently 
attaining the lower range of natural variability would lead to a gradual decline in species 
richness and abundance, 2) volume is the most misleading measure possible for biodiversity – 
diameter is the best, followed by length.  Although use of small piles and maintaining a variety of 
decay states and diameter sizes are acknowledged strategies, it is not clear how the company 
will manage for these attributes. 
Recommendation:  Clearly separate the indicator and target.  Indicator: Coarse woody debris 
will be maintained at levels sufficient to maintain native species richness. Target:  The target will 
be specified as number of logs of specific diameters, and the proportion that is piled or 
dispersed.  The initial target, can be based on natural levels, but cannot always fall at the lower 
end.  Based on work in CanFor’s TFL 48 is 3 pieces per ha >10 cm diameter on average across 
the tenure.  This will likely be refined. 
 

Indicators addressing number of snags or live trees on prescribed areas 
Finding:  Some measure of snag or wildlife tree number is a proposed corporate indicator and 
found to be effective by Bunnell et al.  We found no mention of an indicator for the number of 
snags or live trees retained on prescribed areas for Fort St. James other than Indicator 14 
above.  We noted some of its limitations.  Given the number of cavity and snag using species 
within the DFA, this is a major omission.  A general indicator on retention (Indicator 14) is 
inadequate to encompass the intent of this indicator on snags and wildlife trees. 
Recommendation:  Develop an indicator specifically for snags/wildlife trees, but develop it 
carefully.  What is appropriate in prescribed areas depends greatly on what is present in all non-
harvestable areas.  Appropriate metrics are diameter and density.  

   Indicators addressing percent of shrub habitat across DFA 
Finding:   Some measure of shrub abundance is a proposed corporate indicator and found to be 
effective by Bunnell et al.  We found no mention of an indicator concerning shrubs in Fort St. 
James’s SFMP.  A number of organisms within the DFA are dependent on shrub cover or use it 
as a substitute for down wood.  In terms of commitment to sustain biodiversity, omitting shrub 
cover from specific indicators of success is a significant omission. 
Recommendation:  Develop an indicator specifically for shrubs, but develop it carefully.   Shrubs 
are likely common in riparian reserves and in some other non-harvestable areas.  What is 
appropriate shrub cover is dependent on the floral and fauna present, but initial targets could be 
derived from present amounts. 
 
 
  Indicators addressing number of non-conformances to riparian management strategies 
Finding:  Corporately CanFor believes, and Bunnell et al. have found, that the condition of 
riparian zones is a revealing indicator of ability to sustain biodiversity.  Note that there are many 
other indicators that concern riparian features (fish crossing, sediment control events, 
permanent access structures, stream crossing inspections...)  We have not examined all these 
indicators, but focuses on ones affecting terrestrial habitat. 
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Recommendation:   The multiple indicators concerning riparian values should be streamlined.  
To refine the indicators and connect them more directly to biodiversity more thought should be 
given to the values the indicator is intended to represent.  Consider creating only two riparian 
indicators: one looking at terrestrial habitat and the other at water quality, then grouping different 
measures under those two headings.  The terrestrial part could read:  Riparian areas will be 
managed to maintain associated terrestrial habitats.  The aquatic indicator could read:  Riparian 
areas will be managed to maintain water quality.  Alternatively they could be grouped into one 
indicator: Riparian areas will be managed to maintain water quality and habitat.  The current 
numerous indicators could be grouped as measures under these main indicators. The initial 
target could remain conformance, as stated. The choice of conformance as an indicator is a 
practical first step, but does not address continual improvement. 
  
 
  Indicators addressing Species at Risk and selected focal species 
Finding:  The intention of indicator 7 (plant diversity indices) is unclear.  The measure is wholly 
inappropriate to biodiversity (see finding 17 of Vanderhoof).   Although we cannot discern the 
intent of the indicator it appears that if there is social value in maintaining it (assuming an 
informative measure is employed )it should be part of 1.1 Ecosystem diversity.   
Recommendation:  Drop indicator 7.  Use indicators on species at risk and focal species to 
address plants of concern.  If diversity itself is somehow important, then clarify the intent (the 
value it is supposed to represent) and create an informative measure under indicators that 
concern ecosystem diversity (“maintaining forest and non-forest types”).  
 
Finding:  Indicator 8 (ungulate winter range) is statement of compliance, not an indicator of 
success in sustaining biodiversity.  See summary findings and recommendation for CanFor’s 
proposed indicator ‘Species at risk and selected focal species’.  
 
Finding:  Indicator 9 (species at risk management) is a statement of compliance, not an indicator 
of success in sustaining biodiversity.  See summary findings and recommendation for CanFor’s 
proposed indicator ‘Species at risk and selected focal species’.  
 
Finding:  Indicator 10 includes many topics (sites and species of importance).  Mostly it includes 
statements of compliance, not an indicator of success in sustaining biodiversity.  It does include 
the concept of engaging the PAG in identifying sites of special significance which is significant in 
the age of ‘social forestry’.  See summary findings and recommendation for CanFor’s proposed 
indicator ‘Species at risk and selected focal species’.  
 
Finding:  Indicator 17 (wildlife habitat guidelines) is largely a statement of compliance with 
regulations that currently do not exist for the DFA, not an indicator of success in sustaining 
biodiversity.  Recognizing that the potential for regulations exists, is hardly reason to include the 
statement as an indicator or success in sustaining biodiversity.  See summary findings and 
recommendation for CanFor’s proposed indicator ‘Species at risk and selected focal species’.  
 
Finding:  Although there is an indicator for regulations that do not currently apply within the DFA, 
there is none for rare plants which undoubtedly exist and are part of biodiversity.  This must be 
considered an oversight or a PAG focussed primarily on vertebrates. Or perhaps the plant 
diversity intended is intended to accommodate rare plants. 
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Summary findings (species at risk):  Developing useful cost effective indicators for organisms 
are likely the most challenging part of developing a C&I approach.  Default indicators frequently 
cite compliance with regulations (as in this case).  That is a cost effective approach only where 
you know that the regulations will achieve what is desired and that there is not a cheaper way of 
attaining the same end.  There is considerable utility in retaining the option of challenging 
regulations and in engaging in assessment what is effective and that truly embraces 
biodiversity.  To do that efficiently likely requires creating two broad indicators: one that 
addresses compliance and one that is more forward looking addressing effectiveness. 
 
The mixture of species and communities (as in Indicator 10) translated awkwardly into practices 
for sustaining them and monitoring of them.  There are clear practical advantages in separating 
them – two-thirds of the content of indicator 10 should be addressed under Ecosystem 
Representation.  There is no reference to focal species because the indicators are entirely 
compliance illustrating no commitment to improvement. 
 
Summary recommendation (species at risk and ‘focal species):  Collect indicators 7, 8, 9, 10, 
and 17 into two indicators (moving the ecosystem portions of indicator 10 into ecosystem 
diversity).  The two indicators recognize that there are two groups of species: 1) those of current 
social concern, and 2) the vast majority of biodiversity.  Possible phrasings are: 

3) CanFor complies with all regulations relating to species at risk and other species of 
social concern. 

4) CanFor will ensure that no native species in the DFA will be extirpated through forest 
planning or practice. 

The first is compliance monitoring and targets derive from regulations that can list briefly.  The 
second target is equally easy to state (native species richness) but requires a more active 
approach to effectiveness monitoring.  Cost efficient approaches are being developed in 
Radium and are very nearly complete for TFL 48. 
 
Indicators relating to CSA Element 1.3 Genetic Diversity. 

Finding:  Sustaining genetic diversity is the fundamental reason for sustaining biodiversity 
(Bunnell 1997).  It requires little imagination to connect most potential indicators indirectly to 
genetic diversity.  Corporately Canfor recognizes that genetic diversity generally can be dealt 
with at broader levels, but does recommend an indicator addressing seed source.  Fort Saint 
James does not have an indicator on seed source. 
Recommendation:  A separate indicator for seed source may or may not be necessary (not our 
area of expertise).  Additional indicators to address genetic diversity are likely unnecessary 
although species ‘at risk’ may require specific efforts. 

 Indicators relating to CSA Element 1.4 Sites of Special Significance. 
Finding:  Within the proposed corporate framework indicator 10 (sites and species of 
importance) was first addressed under 1.2 Species at risk and focal species.  It is addressed 
again here under sites of biological significance.  As currently phrased the indicator is a hybrid 
between species and communities or sites.  There is significant practical value in separating the 
two for planning purposes and for monitoring purposes.  Breaking this out as a separate major 
indicator reflects the CSA elements, but does not reflect efficiencies in either planning or 
monitoring.  Explicit recognition of Protected Areas is worthwhile.  More thought should be given 
to what is intended by the phrase ‘sites of special biological significance’.  CSA will not provide 
an operational definition so CanFor should create the definition CanFor intends.   
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Recommendation: Track components of this indicator by CSA element if desired for reporting.  
Separate the species and ecosystem components and assign them as either measures under 
other indicators or separate indicators within respective elements.  We favour employing them 
as measures.   

8. Current Indicators for Prince George  

General Context (from SFMP) 
The PG TSA is located in the north-central interior of BC, covers approximately 7.5 million 
hectare of area and is subdivided into three forest districts; 1) Fort St. James; 2) Vanderhoof; 
and 3) Prince George.  The Prince George Forest District has a gross area of approximately 
3,167,027 hectares of which 2,472,637 hectares (78%) is considered forested.  The size of 
mature Timber Harvesting Landbase (THLB) is 732,097 hectares and is composed of 
Spruce/Balsam (56.2%), lodgepole pine (37.7%) and Cedar\Hemlock (3.5%) stands.  A minor 
amount of Douglas-fir and deciduous-leading stands exist and make up 2.6% of the Timber 
Harvesting Land Base.  The Prince George Forest District is comprised of a diverse landscape 
of many different forests and ecosystems.  From the moist Rocky and Cariboo Mountains in the 
north and east to the dry rolling plateau landscape of the south and west there is a wide variety 
in climate, soils, and topography.  The DFA contains a large number of lakes and major rivers 
such as the Fraser, Nechako, McGregor, Salmon, Blackwater, Chilako, Bowron, Crooked, 
Willow, and Parsnip.  These rivers played an important role in the histories of the First Nations 
and early European settlement of the region.  The forests that occupy the DFA are as diverse as 
the landscape they occupy.  White spruce, lodgepole pine, Douglas fir, western red cedar, and 
many other coniferous and deciduous tree species occupy the land in a wide range of ages, 
composition, and structure. 
 
The DFA's landscape has also been divided into "Natural Disturbance Units" (NDUs). As 
referenced by DeLong (2002), the underlying assumption of natural disturbance unit 
classification is that the biota of a forest is adapted to the conditions created by natural 
disturbances such as fire, wind, and insects.  This SFMP uses NDUs for several of its 
landscape level objectives. The NDUs in the DFA are:  

1) Boreal Foothills (subunit Mountain) 
2) McGregor Plateau 
3) Moist Interior (subunit Mountain) 
4) Omineca (subunit Mountain) 
5) Wet Mountain 
6) Wet Trench (subunits Mountain and Valley) 

 
The area has also been divided into Biogeoclimatic Ecological Classification (BEC) zones.  
There are 4 BEC zones in the DFA: 

1) Sub-Boreal Spruce (SBS) 
2) Engelmann Spruce- Sub-alpine Fir (ESSF) 
3) Interior Cedar- Hemlock (ICH) 
4) Alpine Tundra (AT)  

 
Forest management in the DFA is based on the concepts of NDUs and BECs so that 
management decisions are tied to the ecology of a site and changes associated with forest 
operations should be more consistent with the patterns and structures of natural disturbance. 
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The western portion of DFA is currently experiencing a substantial infestation of the Mountain 
Pine Bark Beetle (Dendroctonus ponderosae), an insect that is a natural part of forest 
ecosystems in the central interior. The causes for the current infestation are complex.  Fire 
suppression activities have interrupted natural cycles of large uncontrolled wildfires.  Due to the 
absence of fire, a large supply of mature lodgepole pine (the viable host for the beetle) was 
made available through much of the DFA.  Historically, cold weather in late October and early 
November kept mountain pine beetle populations relatively controlled.  However, in the last 
decade warmer weather patterns have developed, resulting in a massive explosion in the pine 
beetle population across a large area of the central interior.  The exponential growth of beetle 
populations is affecting both current and future timber supply, as well as causing the decline in 
the aesthetic qualities of some forest landscapes as large areas of forest die.  From an 
economic perspective, the forest industry is particularly concerned with the utilization of infested 
timber.  If beetle killed trees are not harvested soon after their demise, their wood quality 
progressively deteriorates until it becomes unsuitable for use in lumber production.  As a result, 
harvest levels have increased in an attempt to capture the economic value of this timber before 
it is lost.  

Criteria and Indicators approach 
The hierarchy used in this plan and the resulting measures of SFM were developed in a unique 
manner, but the SFM Plan notes that they ultimately encompass the CCFM Criteria and CSA 
Elements and therefore meet the requirements of the CSA Standard.  The CCFM set of C&I 
provided the context and foundation for the creation of locally relevant C&I applicable to the 
forests within the DFA.  The CCFM and CSA approach differs slightly from the one used in the 
SFM framework document and the development of this SFMP in terms of focus below the 
Criteria level.  As such, the hierarchy used in this plan does not translate level for level with the 
CSA hierarchy.  However, the two approaches can be cross referenced relatively easily. 
 
Finding:  Although the numbering of indicators seems complex, as currently phrased, the 
indicators are succinct.  They include “indicator statements” rather than “measures” (as in 
Vanderhoof’s SFMP),if there is a difference in intent between these terms, it is not clear.  
Targets and variances accompany the indicators.  
 
Recommendation:  We suggest simpler numbering if possible.  As well, use “measures” instead 
of “indicator statements” if these refer to the same thing (The change would simply reduce the 
number of ways the term “indicator” is used).  Indicators, measures, targets and variances 
should at some stage be clearly separated.  Among the reasons: 

1) Not all measures need be indicators. 
2) Conflating measures with indicators tends to confuse conformance/compliance, 

implementation and effectiveness monitoring, and there are sound reasons for 
recognizing these as separate activities. 

3) Targets (and variances) can only be reasoned guesses.  A portion of effectiveness 
monitoring should be directed to evaluating whether the current targets are appropriate 
or necessary.  

 
 
8.1  Indicators relating to CSA Element 1.1 Ecosystem Diversity.   Corporately, 
Canfor suggests three common indicators under this element: ecosystem representation, forest 
type and seral stage. 
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1)  Percent representation of ecosystem groups in non-harvestable land base across the DFA 

2)  Percent distribution of forest type (deciduous, deciduous mixed wood, conifer mixed wood, 
conifer) >20 years old across DFA 

3)  Percent late seral distribution by ecological unit across the DFA 

 

Prince George has several indicators that address each of these categories: 

1)   Indicators addressing representative types: 

PG Indicator 1.1.A.a.iv:  Landscape Level Biodiversity Reserves.  Indicator statement:  The 
amount of landscape level biodiversity reserves within the DFA.  Target: Hectares set aside to 
maintain natural forest conditions across the DFA as per the latest Prince George Timber 
Supply Review. Variance: -1%. 
 
Summary of Rationale in SFMP:  The intent of this indicator is to evaluate the amount of 
productive forest put into landscape level biodiversity reserves for each BEC variant.  
Landscape biodiversity reserves provide for ecosystem diversity by creating a variety of different 
forest types, ages, structures, and composition across a broad area.  Maintaining landscape 
level reserves promotes the distribution of a variety of unmanaged portions of BEC variants 
across the planning area, and therefore ensures that a variety of forest stand types are 
maintained. The SFMP relates the indicator to ecosystem diversity, and genetic diversity and 
forest ecosystem productivity. 
 

 

 
Finding:  Landscape level reserves are one tool that contributes to the amount of unmanaged 
forest over the DFA, but long-term unmanaged forest can be present for other reasons as well, 
and it is the total amount of forest that is likely to be unmanaged over the long term that is of 
most interest when planning for biodiversity.  Ecosystem representation is part of Canfor’s 
proposed corporate indicators.  Experience of Bunnell et al. is that it is a useful indicator.  The 
amount of landscape reserves is not the most informative measure and is insufficient to the 
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proposed indicator.  Representation recognizes the relative distribution of total unmanaged area 
across distinct ecosystem types; Table 9 of the SFMP summarizes only amounts in reserves.  
 
Recommendation:  Modify indicator 1.1.A.a.iv  so that it is consistent with corporate direction 
and provides information more useful to assessing success in sustaining biodiversity (e.g., 
ecosystem types). 
 
PG Indicator 1.4.B.a.i:  Harvesting within Landscape Level Reserves.  Indicator Statement:   
Hectares of unauthorized forestry related harvesting or road construction within landscape level 
biodiversity reserve. Target: 0 ha. Variance: 0 ha. 
 
Summary of Rationale in SFMP:  Landscape level biodiversity reserves include Protected Areas 
and other areas protected by legislation, regulation, or land-use policy to control the level of 
human occupancy or activities (Canadian Standards Association, 2003). These include Old 
Growth Management Areas (OGMAs), parks, and new protected areas.  Because forestry 
activities may occur near these areas the chance exists for unauthorized harvesting or road 
construction to happen within these sites.  In addition to being an obvious violation of legislation, 
such an act would also damage sites and organisms that were set aside for protection.  Such an 
event would be a serious failure of sustainable forest management.  Tracking the number of 
unauthorized hectares will allow forest managers to determine if there are flaws in the planning 
and implementation of forestry activities. 
 
Finding: Indicator 1.4.B.a.i addresses a potential important issue but is unlikely to be an 
effective indicator unless breach of compliance is commonplace.  It is a useful measure of 
compliance.  
 
Recommendation:  Drop indicator1.4.B.a.i unless breach of compliance has occurred sufficiently 
often that it is a significant threat to sustaining biodiversity. It could be included as a measure 
under indicator 1.1.A.a.iv once it is revised. 
 

2)  Indicators addressing forest types 
 
Finding:  Prince George does not directly address maintaining a variety of forest types.  There is 
no indicator specifically for hardwoods or other tree species of interest.  The Premable notes, 
“The Prince George DF is comprised of a diverse landscape of many different forests and 
ecosystems.”  The indicator should encompass all forest types.   
 
Recommendation:  Create an indicator and measures to be congruent with corporate indicators 
and to track forest types accessible in VRI (deciduous or mixed wood types should be only one 
of several). The appropriate units are BEC within NDU.   
 
 

3)   Indicators addressing seral distributions 
 
PG Indicator 1.1.A.a.i:  Old Forest by Natural Disturbance Unit.  Indicator Statement: The 
amount of old forest by NDU/ merged BEC within the DFA. Target: As per the "Landscape 
Biodiversity Objectives for the PG TSA".  Variance: 0% 
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Summary of Rationale in SFMP:  This indicator is intended to quantify the amount of the 
landscape occupied by "old forests" at a point in time.  Old forests (late seral) are defined as 
forests older than 140 years from available forest inventory sources, for all Natural Disturbance 
Units (NDUs) with the exception of: 

• the Moist Interior- plateau sub-unit- all biogeoclimatic ecosystem classification (BEC) 
variants 
• the Omenica Valley SBSdk, SBSdw3, BWBSdk1, SBSmc2, SBSmk1 
• the McGregor Plateau- SBS mk1 and SBSmh 

where old forests will be considered to be those stands >120 years (Landscape Biodiversity 
Objectives for the Prince George Timber Supply Area (PG TSA)).  Maintenance of late seral 
stage stands is crucial for forest.  The Landscape Objective Working Group (LOWG), which has 
representation from the Ministry of Agriculture and Lands - Integrated Land Management 
Bureau (ILMB), Ministry of Forests and Range (MOFR) and timber licensees aided ILMB in the 
development of landscape biodiversity objectives and old forest retention requirements for the 
Northern Interior Forest Region, which includes the Prince George DFA.  These objectives 
utilized NDU research conducted by DeLong (2002), and as such, old forest retention objectives 
have been established for each NDU that occurs within the Prince George DFA.  This initiative 
is not currently practiced in the DFA, but the process has collected substantial data regarding 
forests in the Prince George District.  As such, the current status of late seral forest within the 
DFA exceeds the minimum levels required as determined through the Licensees Landscape 
Objective Working Group (LLOWG).  Minimum levels of old seral have been used as the basis 
for the targets identified for this measure so it is apparent that harvesting activities can continue 
throughout the DFA as long as levels of old seral are closely monitored to ensure the targets are 
continually achieved or exceeded.  Once the LLOWG process is implemented across the DFA, 
this measure will be more carefully monitored and reported through this process.  
 
Substantial loss of old forests in some units is expected due to mortality from the mountain pine 
beetle infestation and resulting salvage activities. Therefore, the LLOWG has developed a 
surrogate for old growth, which will include a portion of dead pine stands that contain as many 
old growth attributes as possible. 
 
Finding:  Late-seral forests are a proposed corporate indicator and experience of Bunnell et al. 
demonstrate its merit when appropriately incorporated in coarse filter analyses.  BEC/NDU units 
are employed – that is appropriate and should be stated simply.  The statement – “This initiative 
is not currently practiced in the DFA, but the process has collected substantial data regarding 
forests in the Prince George District.’ – could either become a problem or an opportunity.  There 
is a measure of the fox looking after the chickens – “Minimum levels of old seral have been 
used as the basis for the targets identified for this measure so it is apparent that harvesting 
activities can continue throughout the DFA”.  The statement invites close scrutiny because the 
licensees are creating the targets.    
 
Recommendation:  As elsewhere, separate indicator 1.1.A.a.i  and its associated measures and 
targets.  The indicator could read:  Sufficient older forest is sustained to support organisms 
dependent on it.  For the target, indicate how you are working towards those; perhaps note an 
interim target and proposed methods of refining that. 
 

4)   Indicators beyond core corporate suggestions that address ecosystem diversity 
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PG Indicator 1.1.A.a.ii:  Old Interior Forest.  Indicator statement: The amount of old interior 
forest by NDU/ merged BEC within the DFA. Target: As per the "Landscape Biodiversity 
Objectives for the PG TSA" Variance: 0% 
 
Summary of Rationale in SFMP:  The Landscape Objective Working Group (LOWG), which has 
representation from ILMB, MOF and timber licensees, aided ILMB in the development of 
landscape biodiversity objectives for old interior forest conditions for the Northern Interior Forest 
Region, which included the Prince George DFA.  These objectives were established by ILMB in 
consultation with licensees, BCTS and the MOF and utilize Natural Disturbance Unit (NDU) 
research conducted by DeLong (2002).  Old interior forest retention objectives have been 
established for each NDU that occurs within the Prince George DFA.  The baseline analysis for 
the establishment of landscape biodiversity objectives across the Prince George TSA used a 
buffered distance from existing openings and younger age classes to calculate the amount of 
old interior forest.  The Licensees and BCTS are monitoring interior old forest on an annual 
basis and will develop strategies to achieve the targets.  Additional forecasting of this indicator 
will occur during the future indicator supply analysis, which is anticipated to be in five-year 
intervals. 
 
Finding: The amount of forest interior is an important indicator for some organisms and more 
easily interpreted biologically than indicators of patch size. 
 
Recommendation:  Keep 1.1.A.a.ii as an indicator or, preferably, as a measure under indicators 
of old seral and representation.  Assess forest interior requirements for species present in the 
DFA; there likely will be relatively few species responding positively to forest interior.  Include 
some forest interior measure of live, older forest as an index of the suitability of amounts of late 
seral (cf. indicator) and of ecosystem representation.  Monitor GIS measurements every 5 years 
to determine trend.  
 
PG Indicators 1.1.A.a.iii:  Young Patch Size Distribution. Indicator Statement:  The young 
forest patch size distribution by NDU within the DFA.  Target: As per the "Landscape 
Biodiversity Objectives for the PG TSA"  Variance: +/- 15% 
 
Summary of Rationale in SFMP:  The indicator addresses the pattern of young forest patches 
distributed across the landscape, where young forests are defined as stands 0 to 20 years of 
age.  To remain within the natural range of variability of the landscape and move toward 
sustainable management of the forest resource, it is important to develop and maintain young 
patch size targets based on historical natural patterns.  This indicator is intended to monitor the 
consistency of harvesting patterns compared to the natural patterns of the landscape. 
 
The Landscape Objective Working Group (LOWG) developed objectives for patch size 
distribution for the Northern Interior Forest Region, which included the Prince George Defined 
Forest Area (DFA).  These objectives utilized NDU research conducted by DeLong (2002).  
Young forest patch size distribution objectives have been established for each NDU that occurs 
within the Prince George DFA.  As harvesting continues, it is anticipated that the distribution of 
patches in the appropriate size ranges will be achieved.  While current trends will take most 
patch size distributions toward targets, others will actually be further from achieving objectives 
due to previous harvesting patterns and the effects of the massive current infestation of 
mountain pine bark beetle. 
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The current status as of March 31, 2005 is summarized in Table 8 of the SFM plan.  The 
LLOWG has committed to providing rationale to ILMB for those units and patch sizes 
that are not trending toward targets when patch size distribution information is updated.  
 
Finding: Indicators regarding patch size are not part of the common set of core indicators 
suggested corporately or by Bunnell et al.  Because of the range of scales over which forest-
dwelling organisms use forest, the only unequivocal guideline is to maintain a range of patch 
sizes.  Moreover, natural disturbances which contribute to patch sizes are changing in the face 
of climate change.  Patch size requirements are far minor considerations compared to total 
amounts of habitat (unmanaged areas, variety of seral stages and stand elements).  Moreover, 
historical conditions no longer apply. However, indicator 1.1.A.a.iii does reflect the fact that 
patch sizes do vary naturally with the natural disturbance regime. 
 
Recommendation:  Delete 1.1.A.a.iii as an indicator, or alter it to become a measure of the seral 
stage indicator.  A simpler and more revealing approach is to simply track total amounts of both 
older and young forest.  Monitor GIS measurements every 5 years to determine trend. Perhaps 
use two histograms of 1) number and 2) total area versus a few patch size classes. 
  
 
PG Indicator 1.1.A.a.vi:  Wet Trench & Wet Mountain Young Patch Size Distribution.  Indicator 
Statement: Trend towards the percentage of area of patches in 101-500ha range within the Wet 
Trench and Wet Mountain of the young patch size distribution class 101-1000ha. Target: 75%. 
Variance: -5%  
 
Summary of Rationale in SFMP:  Patch size categories used in Prince George Forest District 
include the following: <51 hectares, 51-100 hectares, 101-1000 hectares and > 1000 hectares.  
However in the higher elevation areas (Wet Trench and Wet Mountain natural disturbance units) 
the range of 101- 1000 hectares was too large a range to actually account for the natural 
disturbance ecology.  Therefore the range was sub divided into 101-500 hectares and 501-1000 
hectares. 
 
The Landscape Objective Working Group (LOWG) developed landscape biodiversity objectives 
for patch size distribution for the Northern Interior Forest Region, which includes the Prince 
George DFA.  These objectives utilized research conducted by DeLong (2002).  Young forest 
patch size distribution objectives have been established for each NDU that occurs within the 
Prince George DFA (Table 10 of SFMP).  The LLOWG has committed to providing rationale to 
ILMB for those units and patch sizes that are not trending toward targets when patch size 
distribution information is updated. 
 
Finding: This appears to be a specific case of the previous indicator (1.1A.A. iii) and the same 
comments on patch size apply.   
 
Recommendation:  Delete 1.1.A.a.vi, as an indicator.  Current patch size indicators (both 
1.1.A.A. iii and 1.1.A.a.vi) could be included as measures under indicators of seral stage.  
Ensure that any monitoring and measures of patch size are reported by NDU/BEC units (e.g., 
histograms noted above). 
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8.2   Indicators relating to CSA Element 1.2 Species Diversity. At the Species 
Diversity level, Canfor includes indicators relating to stand structure and organisms themselves.  
Bunnell et al split these into stand level habitat elements and species.  That these are combined 
to meet CSA elements is simply organizational provided no important indicators are lost. 
Bunnell et al. would also consider riparian to be a landscape feature and deal with that under 
the element of “ecosystem diversity”. 

Corporately, several topics are addressed under this element: stand level retention, coarse 
woody debris, snags, shrubs, riparian, species at risk and selected focal species, and rare 
plants.  The following are draft corporate indicators: 

1. Percent of harvest area retained across the DFA 

2. Amount of coarse woody debris across the DFA 

3. Number of snags or live trees retained on prescribed areas 

4. Percent of shrub habitat across the DFA 

5. Number of non-conformances to riparian management strategies 

6. Percent of forest management activities consistent with management strategies for 
Species at Risk and selected focal species 

7. Percent of forest management activities consistent with management strategies for 
rare plants  

 

1)  Indicators addressing percent of harvest are retained 

PG Indicator 1.1.A.a.v:  Stand Level Retention. Indicator Statement: The average percentage 
of stand level retention in harvested areas within the DFA. Target: >7% annually within the DFA, 
with a minimum of 3.5% by block and no maximum %. Variance: 0% 
 
Summary of Rationale in SFMP:  The current status for average stand level retention for all 
cutblocks with completed harvesting between April 1, 2004 and March 31, 2005 in the DFA is 
currently 14.5%.  Of these blocks, 98.3% met the minimum 3.5% retention level. 
 
The targets of greater than 3.5 % and greater than an average of 7.0 % are derived from the 
Forest Planning and Practices Regulation, Section 66: Wildlife Tree Retention.  These targets 
were established by government to ensure an adequate amount of original stand structure is 
maintained in and/or around a cut block as a result of landscape planning. This is a change from 
forest planning that was previously assessed at a stand level.  Retention of original stand 
structure will help to mimic characteristics of natural disturbance in order to maintain or create 
wildlife habitat in the area affected by harvesting. It is anticipated that the larger the cut block 
design, the more retention will be associated with the block.  Salvage blocks may have reduced 
retention in relation to their size compared to non-salvage blocks due to diminished quality of 
stand level retention features.  In all cases, the minimum retention requirements will be 
maintained. 
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Finding:  Indicator 1.1.A.a.v is a compliance or implementation measure, thus not part of 
effectiveness monitoring or continual improvement.  Retention is a tactic to sustain biodiversity 
but not an indicator until biological relations are established.  Either too much or too little could 
be retained and is relevant only in context – e.g., the amount of non-harvestable land base of 
particular forest types.  That is, it is disconnected from biodiversity other than in rationale.  
Actual measures are not clear.  For example, species composition of retained wildlife trees is 
critical, but alluded to tangentially (“representative portion of existing stand type’).    
 
Recommendation:  Retain Indicator 1.1.A.a.v because trends can be revealing, but clarify 
measures.  Commit to effectiveness monitoring of retention levels.  Connect the estimation of an 
effective target to monitoring. 
 
 
2)  Indicators addressing coarse woody debris 

PG Indicator 1.1.A.a.vii:  Coarse Woody Debris. Indicator Statement:  The percentage of cut 
blocks consistent with coarse woody debris requirements in operational plans. Target: 100%. 
Variance: 0% 
 
Summary of Rationale in SFMP:  Coarse woody debris (CWD) is defined as material greater 
than 7.5 cm in diameter at one end and a minimum of 2.0 meters in length, in all stages of 
decay and consists of above-ground logs, exposed roots In the Prince George DFA, the current 
performance standard for harvested blocks is defined in the provincial wide CWD strategy “A 
Short-term Strategy for Coarse Woody Debris Management in British Columbia’s Forests”(BC 
MOF, 2000).  This strategy's objectives include maintaining small, dispersed CWD piles where 
appropriate to provide denning habitat for furbearers such as pine marten.  Other objectives 
include providing a range of decay and diameter class CWD, and providing both coniferous and 
deciduous CWD.  Standing dead trees can be utilized or stubbed trees can create both CWD 
and wildlife habitat.  The composition and disbursement of CWD and wildlife trees can be 
managed to reduce impacts from danger trees, wildfire and forest pests or forest disease 
hazards.  Current levels of CWD in the DFA are expected to exceed the stated target for this 
indicator. 100% of cut blocks where harvesting was completed between April 1, 2004 and March 
31, 2005 in the DFA are consistent with coarse woody debris requirements in operational plans. 
 

Finding:   Bunnell et al., Canfor corporately and others have demonstrated or believe that 
provision of down wood is critical to sustaining biodiversity, so this is an appropriate indicator.   
Current literature suggests that the targets are too low.  If the strategy goes beyond FRPA 
requirements to look at natural ranges of variability, then targets are still troublesome.  There 
are two reasons: 1) consistently attaining the lower range of natural variability would lead to a 
gradual decline in species richness and abundance, 2) volume of down wood is the most 
misleading measure possible for biodiversity – diameter is the best, followed by length.  
Although use of small piles and maintaining a variety of decay states and diameter sizes are 
acknowledged strategies it is not clear how the company intends to manage for these attributes. 

Recommendation:  Reassess the target for this indicator, particularly with respect to diameter 
and the degree to which logging debris is piled or dispersed.  Separate the indicator and target.  
Indicator: Coarse woody debris will be maintained at levels sufficient to maintain native species 
richness. Target:  The target will be specified as number of logs of specific diameters, and the 
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proportion that is piled or dispersed. The initial target, can be based on natural levels, but 
cannot always fall at the lower end.  Based on work in CanFor’s TFL 48 is 3 pieces per ha >10 
cm diameter on average across the tenure.  This will likely be refined. 

3)  Indicators addressing snags or live trees in retained areas 

Finding:  Some measure of snag or wildlife tree number is a proposed corporate indicator and 
found to be effective by Bunnell et al.  We found no mention of an indicator for the number of 
snags or live trees retained on prescribed areas for Prince George other than Indicator 
concerning stand retention above.  We noted some of its limitations.  Given the number of cavity 
and snag using species within the DFA, this is a major omission.  A general indicator on 
retention is inadequate to encompass the intent of this indicator. 

Recommendation:  Develop an indicator specifically for snags/wildlife trees, but develop it 
carefully.  What is appropriate in prescribed areas depends greatly on what is present in all non-
harvestable areas.  Appropriate metrics are diameter and density.  

 

4)  Indicators addressing percent of shrub habitat across DFA 

Finding:   Some measure of shrub abundance is a proposed corporate indicator and found to be 
effective by Bunnell et al.  We found no mention of an indicator concerning shrubs in Prince 
George’s SFMP.  A number of organisms within the DFA are dependent on shrub cover or use it 
as a substitute for down wood.  In terms of commitment to sustain biodiversity omitting shrub 
cover from specific indicators of success is a significant omission. 
 
Recommendation:  Develop an indicator specifically for shrubs, but develop it carefully.   Shrubs 
are likely common in riparian reserves and in some other non-harvestable areas.  What is 
appropriate shrub cover is dependent on the floral and fauna present.  Estimates of current 
amounts can be used as an initial target. 
 

5)  Indicators addressing number of non-conformances to riparian management 
strategies  

Two indicators concern the terrestrial habitat portion of riparian zones.  We have not 
commented on water quality or fish habitat indicators. 
 
PG Indicator 3.2.A.a.i:  Riparian Area Conservation. Indicator Statement: The percentage of 
forest operations consistent with riparian management requirements as identified in operational 
plans. Target: 100%. Variance: 0% 
 
Summary of Rationale in SFMP:   Riparian values are generally identified through the planning 
process and then verified on the ground during field exercises.  Riparian values are initially 
identified on a map during the preparation of the Forest Stewardship Plan.  If harvesting 
operations are planned for an area that may contain riparian values, additional information is 
identified in a Site Plan.  The Site Plan also prescribes any management activities that are to be 
taken to conserve the riparian values.  Once a strategy to conserve is included in a Site Plan, 
there is a legal obligation for the licensee to implement and adhere to the strategy.  Harvest and 
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silviculture inspections ensure that strategies are implemented as stated in the Site Plan 
document.  99.3% of forest operations with riparian management requirements that were 
harvested between April 1, 2004 and March 31, 2005 in the DFA, were completed in 
accordance with those requirements.  Licensees and BCTS will identify errant activities and 
correct them so as to achieve 100% conformance with this target in the next reporting period. 
 
PG Indicator 1.2.A.a.i: Species Diversity and Ecosystem Productivity.  Indicator Statement:   
The percentage of forest operations consistent with approved provincial Caribou Ungulate 
Winter Range, Mule Deer Ungulate Winter Range, Species at Risk Notice/Orders and Riparian 
Reserve requirements as identified in operational plans. Target: 100%. Variance: 0% 
 
Finding:  Corporately CanFor believes, and Bunnell et al. have found, that the condition of 
riparian zones is a revealing indicator of ability to sustain biodiversity.  Indicator 1.2.A.a.i 
contains multiple topics, only one of which concerns riparian habitat directly. 
 
Recommendation: The choice of conformance Indicator 3.2.A.a.i  and part of  1.2.A.a.i as  
indicators is a practical first step, but does not address continual improvement.  To refine the 
indicator and connect it more directly to biodiversity more thought should be given to the values 
the indicator is intended to represent.  A better choice would be something like:  Riparian areas 
will be managed to maintain water quality and habitat.   The initial target could remain 
conformance, as stated. Indicator 1.2.A.a.i contains too many distinct topics.  Separate out the 
components relating to riparian habitat and combine them under only one or two riparian 
indicators (one looking at terrestrial habitat and the other at water quality).  If desired each could 
have several measures. 
 
6)  Indicators addressing management strategies for Species at Risk and selected focal 
species  

PG Indicator 1.2.A.a.i: Species Diversity and Ecosystem Productivity.  Indicator Statement: 
The percentage of forest operations consistent with approved provincial Caribou Ungulate 
Winter Range, Mule Deer Ungulate Winter Range, Species at Risk Notice/Orders and Riparian 
Reserve requirements as identified in operational plans. Target: 100%. Variance: 0% 
 
Summary of Rationale in SFMP:  An "Ungulate Winter Range (UWR)" is defined as an area that 
contains habitat that is necessary to meet the winter habitat requirements of an ungulate 
species. Mountain Caribou were one of the ungulate species considered in the creation of 
UWRs.  As many UWRs can be directly and indirectly affected by forest harvesting activities it is 
important that licensees in the Prince George DFA track their location and management 
objectives.  Much of the key habitat (UWR and summer range) has been mapped for over 20 
years and has been excluded from the THLB in successive TSRs.  Due to the declining 
populations of mountain caribou in the DFA, all Licensees and BCTS are committed to 100% of 
forest operations to be consistent with approved ungulate winter range order #U7-003.  
Licensees/ BCTS will continue to prepare and implement Site Plans consistent with the 
management objectives outlined in that order.  These objectives can be obtained in more detail 
from the above website. 
 
A memorandum of Understanding (MOU) on the Establishment of Ungulate Winter Ranges and 
Related Objectives was developed in August of 2003.  The Ministry of Forests and Range, the 
Ministry of Water, Land and Air Protection (MWLAP), and the Ministry of Sustainable Resource 
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Management (ILMB) created the MOU to meet UWR objectives across the province to support 
the Forest Practices Code and the new Forest and Range Practices Act (FRPA).  In November 
of 2003 the Deputy Minister of WLAP signed the order outlining the management objectives to 
maintain mule deer winter range.  All cutblocks in approved ungulate winter ranges will be 
consistent with the management guidelines in the approved Order for Ungulate Winter Range 
#U7-013.  The order prescribes specific objectives to maintain mule deer winter range, to 
provide high suitability snow interception, cover, and foraging opportunities.  Site plans prepared 
and implemented for these areas will reflect these objectives.  100% percentage of forest 
operations from April 1, 2004 to March 31, 2005 in the DFA were consistent with approved 
provincial Mule Deer Ungulate Winter Range requirements as identified in operational 
plans.  No blocks were harvested in UWR during this reporting period. 
 
The indicator is intended to monitor the consistency between forest operations with approved 
provincial Species at Risk Notice/ Orders requirements as identified in operational plans.  Being 
consistent with these requirements will ensure that the habitats that are required to support 
these Species at Risk will be maintained.  Overall ecosystem productivity will be maintained by 
ensuring these species continue to play their roles in the healthy functioning of the DFA's 
forests.  Notices and Orders are legal entities created through Government Regulations. As 
such, approved species at Risk Notice/ Orders requirements identified in operational plans must 
be adhered to. Currently, the DFA has one Species at Risk Order, "Category of Species at 
Risk", which took effect in May, 2004.  This provincial order provides a list of species at risk that 
may be affected by forest or range management on Crown Land and require protection in 
addition to that provided by other mechanisms (Government of BC, 2004a).  This order is shown 
in more detail in Appendix 5.  The DFA also has one Notice, "Indicators of the Amount, 
Distribution, and Attributes of Wildlife Habitat Required for the Survival of Species at Risk in the 
Prince George Forest District", designed to manage caribou in the DFA (Government of BC, 
2004b).  This notice is shown in more detail in Appendix 6.  
 
Current practice is for all forest operations to be consistent with these orders and notices.  
100% percentage of forest operations from April 1, 2004 to March 31, 2005 in the DFA were 
consistent with approved provincial Species at Risk Notice/ Orders requirements as identified in 
operational plans.  No blocks were harvested in the minimum area requirement in this 
notice/order during this reporting period. 
 
Riparian areas are the zones adjacent to lakes, streams, and wetlands.  They encompass the 
area covered by continuous high moisture content and the adjacent upland vegetation.  In 
British Columbia legislation has identified Riparian Management Areas (RMAs) which consist of 
a Riparian Management Zone (RMZ) and, where required, a Riparian Reserve Zone (RRZ). 
 The width of these zones is determined by attributes of streams, wetlands, lakes, and adjacent 
terrestrial ecosystems and legislated in the Forest Planning and Practices Regulation, sections 
47, 48 and 49.  The RRZ, if required, is immediately adjacent to the stream and is maintained as 
a no-harvest zone.  RRZs are proposed and implemented in cutblocks and road construction 
areas, but they also continue in existence after harvest until a mature stand is re-established.  
This indicator will ensure that the RRZ that exists after harvesting activities is consistent with 
what was prescribed in the Site Plan or road construction design 
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Recommendation:  Separate the indicators by topic and include conformance to regulation as 
simple measures under each indicator. For example, riparian conformances should be 
addressed under the riparian indicators. Create an indicator for focal species such as deer so 
that they are separate from the indicator on species at risk. Or combine in one? 

PG Indicator 1.2.A.a.ii:  Personnel Trained to Identify Species at Risk. Indicator Statement:  
Percent of appropriate personnel trained to identify Species at Risk Target: 100%. Variance: -
10% 
 
Summary of Rationale in SFMP:  Training to identify Species at Risk commenced in June of 
2005 for key personnel.  Bi-annual refresher training is planned once initial training is complete.  
Newly hired staff will have training needs evaluated and receive training if required.  Training 
records will be reviewed annually to identify training needs and to ensure appropriate personnel 
are trained.  42.7% of appropriate personnel were trained to identify Species at Risk (SAR) 
between April 1, 2004 and March 31, 2005 in the DFA.  SAR training was conducted in June of 
2005 to increase this percentage to approximately 98% for the subsequent reporting period. 
 
PG Indicator 1.2.A.a.iii: Species at Risk & Management Strategies.  Indicator Statement: 
Percent of Species at Risk that have management strategies developed by April, 2006.Target: 
100%.  Variance: 0% 
 
Summary of Rationale in SFMP:  Identification of those animal and bird species and plant 
communities that have been declared to be at risk is crucial if they are to be conserved.  
Species at Risk have been identified previously in this document (see Species at Risk & 
Management Strategies & Appendix 7).  For the purposes of this SFMP Species at Risk are 
currently derived from the following sources: 

1) Endangered or Threatened Species: As identified by the Committee on the Status of 
Endangered Wildlife in Canada (COSEWIC) and the Species at Risk Act. 
2) Red Listed Animal Species,  Forested Plant Communities and Plants: Defined as 
taxa being considered for or already designated as extirpated, endangered or 
threatened.   
3) Blue listed Animal Species and Forested Plant Communities: Defined as taxa 
considered being of Special Concern in British Columbia.  Taxa of Special Concern 
have characteristics that make them particularly sensitive to human activities or natural 
events.  Blue listed taxa are at a lower level of risk than red listed species. 
4) Provincially Identified Wildlife: Refers to those Species at Risk and Regionally 
Important Wildlife that the Minister of Water, Land and Air Protection designates as 
requiring special management attention under the Forest and Range Practices Act. 

 
Development and implementation of management strategies for Species at Risk requires 
knowledge of how many forest dependant species inhabit a managed area.  While the concept 
of biodiversity includes all organisms of a particular region, assessing forest dependant species 
at all trophic levels is neither feasible nor operationally practical.  A review of Species at Risk 
flora and fauna in relation to the Prince George DFA should ideally consider all forest dependent 
species.  For this indicator, the review of fauna will generally focus on vertebrates such as fish, 
mammals, birds, amphibians and reptiles currently identified as provincial red and blue listed 
species.  Provincially Identified Wildlife, red and blue listed Plant communities, and Red listed 
plants will also be reviewed for the DFA based on a summary listing from the BC Conservation 
Data Center.  Although this indicator is not due until April of 2006, one Licensee has developed 
management strategies for all Species at Risk in their operating area in the DFA. Going forward, 
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licensees are collaborating on the development of management strategies for species at risk in 
the DFA for or before April of 2006. 
 

PG Indicator x 1.2.A.a.iv:  Forest Operations & Species at Risk Management. Indicator 
Statement: Percentage of forest operations consistent with Species at Risk Management 
strategies as identified in operational plans. Target: 100% commencing after April 2006. 
Variance: -5% 
 
Summary of Rationale in SFMP:  Identification of those animal and bird species and plant 
communities that have been declared to be at risk is crucial if they are to be conserved. Species 
at Risk have been identified previously in this document (see Species at Risk & Management 
Strategies & Appendix 7).  This indicator evaluates the success of implementing specific 
management strategies for Species at Risk as prescribed in operational plans.  As discussed in 
previous indicators, various species at risk exist in the Prince George DFA and the Licensees/ 
BCTS have set a target date of April 2006 to develop management strategies for these species.  
Once these strategies are in place, operational plans such as site plans will describe the actions 
needed to achieve these strategies on a site-specific basis.  Once harvesting and other forest 
operations are complete, an evaluation of the site will be needed to determine how well these 
strategies were implemented.  Developing strategies and including them in operational plans 
are of little use if the actions on the ground are not consistent with them. Tracking this 
consistency will ensure problems in implementation are identified and corrected in a timely 
manner. 
 

PG Indicator 1.2.A.a.v:  Site Plan Review for Species at Risk. Indicator Statement:  Percent of 
Site Plans reviewed by a person trained in Species at Risk. Target: 100%. Variance: 0% 
 
Summary of Rationale in SFMP:  Qualified personnel have historically prepared Site Plans, or 
overseen their preparation. Registered Professional Foresters (RPFs) have usually filled this 
role, providing accountability for the forestry activities outlined in the Site Plan.  While there has 
not been a formal policy to have Site Plans reviewed by a person trained in Species at Risk, the 
reviewing RPF was responsible for all management activities in that document.  Current policy 
is to have all SPs reviewed or prepared by RPFs, but only areas with Species at Risk concerns 
receive specific attention from persons with Species at Risk management training.  It is the 
professional responsibility for a RPF to consult a qualified professional to address areas that are 
beyond his/ her knowledge and experience.  45.7% of the site plans harvested between April 1, 
2004 and March 31, 2005 in the DFA were reviewed by a person training in identifying Species 
at Risk.  This percentage is expected to increase over time due to increased SAR training of 
personnel.  A person trained in Species at Risk management should review 100% of site plans. 
By reviewing every Site Plan there will be less chance that one may inadvertently be 
implemented that should have addressed Species at Risk concerns.  Licensees/ BCTS will 
develop procedures that will require SPs to be reviewed by personal trained in Species at Risk 
management prior to implementation.  These procedures will use existing filing systems or 
databases such as GENUS to track and record reviews.  This indicator is not easy to 
quantifiably forecast over a defined time frame, as it is operational in nature.  However, it is 
important to identify what the accepted target means to Sustainable Forest Management. 
 

70 

 



DRAFT 
PG Indicators1.2.A.a.vi:  Site Plans with identified Species at Risk.  Indicator Statement: 
Percent of Site Plans with identified Species at Risk that have appropriate management 
strategies. Target: 100%. Variance: 0% 
 

Findings: Several indicators address various components of species at risk. Most of the 
indicators are implementation monitoring and don’t approach the question of effectiveness of 
strategies.  They are simple to report out on.  Instead of having separate indicators, include 
these as measures under one indicator concerning species at risk.  

 Species at risk are an important component of biodiversity and of key public interest.  However, 
five provincial Ministries have signed off on the approach to developing conservation priorities 
developed by Bunnell et al. (2007).  This approach assigns conservation priorities to species 
based on criteria such as feasibility as well as simply rarity, which can be a misleading way to 
assign priorities.  One result will be that provincial conservation priorities will change for many 
red and blue listed species – some will become lower in priority.  Indicators concerning species 
at risk should recognize that.  Developing individual management plans for all species of high 
conservation concern is almost certainly unnecessary, wasteful of resources and encumbers 
management planning.  A more useful approach is to first evaluate coarse filter implications of 
current planning and practice relative to species of conservation concern.  That will clarify the 
species for which specific management plans are necessary.   

Recommendation: Group all the above indicators into one concerning management of species 
at risk.  Include other current indicators as measures (e.g., number of people trained, 
conformance to plans, number of appropriate site plans...) of progress in accounting for species 
of conservation concern in the management plan.   Instead of Red and Blue lists use the newly 
developed rankings of conservation priority.  Decide how to move towards effectiveness 
monitoring for key species. 

7)  Indicators addressing management strategies for rare plants 

Findings:  Rare plants are included as a component of most of the indicators listed in section 6 
above.  The multiple indicators covered under section 6) should be split into main topic areas as 
indicators and the rest as measures. 
 
Recommendation: Rare plants should be separated out from the above indicators and 
measures of conformance, implementation and effectiveness grouped as measures under that 
indicator. 

 
8.3  Indicators relating to CSA Element 1.3 Genetic Diversity. 

Canfor suggests this indicator as the core common indicator concerning genetic diversity: 
 
Percent conformance with provincial regulations and standards for seed and vegetative material

 
Prince George does not include many indicators that directly address genetic diversity except 
one that requires coniferous seed from appropriate areas 
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PG Indicator 1.3.A.b.ii:  Chief Forester's Standards for Seed Use.  Indicator Statement:  
Percent compliance with Chief Forester's Standards for Seed Use.  Target 100%.  Variance 0% 
 
Finding:   Several indicators touch on genetics – plant diversity indices, representative types, all 
the habitat ones, etc.  Prince George, appropriately, does not include indicators that directly 
address genetic diversity except one that requires coniferous seed from appropriate areas. 

Recommendation:   We don’t recommend dealing directly with genetics except for conifer seed 
and perhaps certain species at risk will require monitoring at the population level or genetic 
level.  For other species it is enough to provide habitat as a coarse filter.  Corporately, Canfor 
recognizes that genetic diversity is largely dealt with at broader levels.  
 

8.4  Indicators relating to CSA Element 1.4 Sites of Special Significance. 

Canfor suggests this indicator as the core common indicator: 
 
Percent of forest management activities consistent with management strategies for protected 
areas and sites of biological significance 

 

PG Indicator 1.4.A.a.i:  Sites of Biological Significance.  Indicator statement: Percent of 
appropriate personnel trained to identify sites of biological significance. Target: 100%. Variance: 
-10% 
 
Summary of Rationale in SFMP:  Sites of biological significance are sites that support red and 
blue listed plant communities and rare ecosystems.  Sites of biological significance also include 
protected areas which the Canadian Standards Association defines as "an area protected by 
legislation, regulation, or land-use policy to control the level of human occupancy or activities" 
(Canadian Standards Association, 2002).  Protected areas can include national, provincial 
parks, multiple use management areas, and wildlife reserves.  Sites of biological significance 
also include such features as bald eagle or osprey nest, mineral licks, Species at Risk habitats 
and others provided by government.  Appropriate personnel include key Licensee/ BCTS staff 
and consultants that are directly involved in operational forest management activities.  Having 
appropriate personnel trained to identify sites of biological significance will reduce the risks of 
forestry activities damaging these sites.  The protection of all forest components is an integral 
aspect of Sustainable Forest Management, which recognizes the value of all organisms to the 
health of the forest ecosystem.  Tracking the percent of personnel trained to identify sites of 
biological significance will allow licensees and BCTS to ensure their knowledge is used 
appropriately to protect these sites in the DFA. 
 

PG Indicator 1.4.A.a.ii: Sites of Biological Significance Management Strategies. Indicator 
Statement:  Percent of sites of biological significance that have management strategies 
developed by April, 2006. Target: 100%. Variance: 0% 
 
Summary of Rationale in SFMP:  In the Prince George DFA the application of landscape and 
stand level biodiversity management measures contribute to the maintenance of most 
biodiversity needs.  These management approaches are "coarse filter", i.e., they represent 
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general measures to conserve a variety of wildlife species. However, coarse filter guidelines 
may not be sufficient to ensure the conservation of sites of biological significance (see previous 
indicator for definition of sites of biological significance).  Specific management strategies may 
be required to ensure that these sites are maintained within the DFA.  This indicator will ensure 
that specific management (fine filter) strategies are developed to conserve and manage sites of 
biological significance.  Many types of sites of biological significance are sufficiently known to 
allow the development of special management areas, or prescribe activities that will 
appropriately manage these areas.  The management strategies will be based on information 
already in place (e.g., National Recovery Teams of Environment Canada, IWMS Management 
Strategy), legislation (provincial and national parks), Land and Resource Management Plans 
(LRMPs), and recent scientific literature.  Management strategies will be implemented in 
operational plans such as site plans to ensure the protection of these sites. 
 
Training on Sites of Biological Significance has been provided through the Species at Risk 
training.  An individual trained in SAR will review Site Plans prepared prior to the development 
of Management Strategies.  Sites of biological significance will be appropriately managed based 
on the recommendations and information provided in the training.  A qualified professional will 
be consulted if deemed necessary by the signing and sealing forester.  Once strategies are 
developed in 2006, staff must ensure strategies for sites of biological significance are met in the 
Site Plan.  This indicator is not due until April of 2006. Going forward, licensees are 
collaborating on the development of management strategies for site of biological significance in 
the DFA for or before April of 2006. 
 

PG Indicator 1.4.A.a.iii: Sites of Biological Significance Management Strategies 
Implementation.  Indicator Statement: Percent of forest operations consistent with sites of 
biological significance management strategies as identified in operational plans. Target: 100% 
annually commencing after April 2006. Variance: -5% 
 
Summary of Rationale in SFMP:  This indicator evaluates the success of implementing specific 
management strategies for sites of biological significance as prescribed in operational plans.  As 
discussed in previous indicators, various sites of biological significance exist in the Prince 
George DFA and the Licensees/ BCTS have set a target date of April 2006 to develop 
management strategies for these sites.  Once these strategies are in place, operational plans 
such as site plans describe the actions needed to achieve these strategies on a site specific 
basis.  Once harvesting and other forest operations are complete, an evaluation is needed to 
determine how well these strategies were implemented.  Developing strategies and including 
them in operational plans are of little use if the actions on the ground are not consistent with 
them.  Tracking this consistency will ensure problems in implementation are identified and 
corrected in a timely manner. 
 

Findings:  Several indicators address various components of sites of biological significance.  
Most steps of management have been broken out as separate indicators. 

Recommendation: Group all the above indicators into one concerning management of sites of 
biological significance.  Include other current indicators as measures (e.g., number of people 
trained, conformance) to provide some measure of progress.  Consider treating sites of 
biological significance as a component of ecosystem representation. 
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9.   Proposed changes to Prince George Indicators and Rationale 

This section presents, in one place, all the findings and recommendations relating to Fort Saint 
James’ indicators for biodiversity that were presented in the previous section. 

General Context (from SFMP) 
No findings  

Criteria and Indicators approach 
Finding:  Although the numbering of indicators seems complex, as currently phrased, the 
indicators are succinct.  They include “indicator statements” rather than “measures” (as in 
Vanderhoof’s SFMP), the difference in intent is not clear.  Targets and variances accompany 
the indicators.  
Recommendation:  We suggest simpler numbering if possible.  As well, use “measures” instead 
of “indicator statements” if these refer to the same thing (The change would simply reduce the 
number of ways the term “indicator” is used).  Indicators, measures, targets and variances 
should at some stage be clearly separated.  Among the reasons: 

1) Not all measures need be indicators. 
2) Conflating measures with indicators tends to confuse conformance/compliance, 

implementation and effectiveness monitoring, and there are sound reasons for 
recognizing these as separate activities. 

3) Targets (and variances) can only be reasoned guesses.  A portion of effectiveness 
monitoring should be directed to evaluating whether the current targets are appropriate 
or necessary.  

 
Indicators relating to CSA Element 1.1 Ecosystem Diversity. 

    Indicators addressing representative types: 
Finding:  Landscape level reserves are one tool that contributes to the amount of unmanaged 
forest over the DFA, but unmanaged forest can be present for other reasons as well, and it is 
the total amount of forest that is likely to be unmanaged over the long term that is of most 
interest when planning for biodiversity.  Ecosystem representation is part of Canfor’s proposed 
corporate indicators.  Experience of Bunnell et al. is that it is a useful indicator.  The amount of 
landscape reserves is not the most informative measure and is insufficient to the proposed 
indicator.  Representation recognizes the relative distribution of total unmanaged area across 
distinct ecosystem types; Table 9 of the SFMP summarizes only amounts in reserves.  
Recommendation:  Modify indicator 1.1.A.a.iv (landscape reserves) so that it is consistent with 
corporate direction and provides information more useful to assessing success in sustaining 
biodiversity (e.g., ecosystem types). 
 
Finding: Indicator 1.4.B.a.i (harvesting in reserves) addresses a potential important issue but is 
unlikely to be an effective indicator unless breach of compliance is commonplace.  It is a useful 
measure of compliance.  
Recommendation:  Drop indicator1.4.B.a.i unless breach of compliance has occurred sufficiently 
often that it is a significant threat to sustaining biodiversity. It could be included as a measure 
under indicator 1.1.A.a.iv once it is revised. 
 

 Indicators addressing forest types 
Finding:  Prince George does not directly address maintaining a variety of forest types.  There is 
no indicator specifically for hardwoods or other tree species of interest.  The Premable notes, 
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“The Prince George DF is comprised of a diverse landscape of many different forests and 
ecosystems.”  The indicator should encompass all forest types.   
 
Recommendation:  Create an indicator and measures to be congruent with corporate indicators 
and to track forest types accessible in VRI (deciduous or mixed wood types should be only one 
of several). The appropriate units are BEC within NDU.   
 

 Indicators addressing seral distributions 
Finding:  Late-seral forests are a proposed corporate indicator and experience of Bunnell et al. 
demonstrate its merit when appropriately incorporated in coarse filter analyses.  BEC/NDU units 
are employed – that is appropriate and should be stated simply.  The statement – “This initiative 
is not currently practiced in the DFA, but the process has collected substantial data regarding 
forests in the Prince George District.’ – could either become a problem or an opportunity.  There 
is a measure of the fox looking after the chickens – “Minimum levels of old seral have been 
used as the basis for the targets identified for this measure so it is apparent that harvesting 
activities can continue throughout the DFA”.  The statement invites close scrutiny because the 
licensees are creating the targets.    
Recommendation:  As elsewhere, separate indicator 1.1.A.a.i  and its associated measures and 
targets.  The indicator could read:  Sufficient older forest is sustained to support organisms 
dependent on it.  For the target, indicate how you are working towards those; perhaps note an 
interim target and proposed methods of refining that. 
 

 Indicators beyond core corporate suggestions that address ecosystem diversity 
Finding: The amount of forest interior is an important indicator for some organisms and more 
easily interpreted biologically than indicators of patch size. 
Recommendation:  Keep 1.1.A.a.ii as an indicator or, preferably, as a measure under indicators 
of old seral and representation.  Assess forest interior requirements for species present in the 
DFA; there likely will be relatively few species responding positively to forest interior.  Include 
some forest interior measure of live, older forest as an index of the suitability of amounts of late 
seral (cf. indicator).  Monitor GIS measurements every 5 years to determine trend.  
 
Finding: Indicators regarding patch size are not part of the common set of core indicators 
suggested corporately or by Bunnell et al.  Because of the range of scales over which forest-
dwelling organisms use forest, the only unequivocal guideline is to maintain a range of patch 
sizes.  Moreover, natural disturbances which contribute to patch sizes are changing in the face 
of climate change.  Patch size requirements are far minor considerations compared to total 
amounts of habitat (unmanaged areas, variety of seral stages and stand elements).  Moreover, 
historical conditions no longer apply. However, indicator 1.1.A.a.iii does reflect the fact that 
patch sizes do vary naturally with the natural disturbance regime 
Recommendation:  Delete 1.1.A.a.iii as an indicator, or alter it to become a measure of the seral 
stage indicator.  A simpler and more revealing approach is to simply track total amounts of both 
older and young forest.  Monitor GIS measurements every 5 years to determine trend. Perhaps 
use two histograms of 1) number and 2) total area versus a few patch size classes. 
 
Finding: This (1.1.A.a.vi, , young patches sizes in wet mountains) appears to be a specific case 
of the previous indicator (1.1A.A. iii), the same comments apply.  
Recommendation:  Delete 1.1.A.a.vi, as an indicator.  Current patch size indicators (both 
1.1.A.A. iii and 1.1.A.a.vi) could be included as measures under indicators of seral stage.  
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Ensure that any monitoring and measures of patch size are reported by NDU/BEC units (e.g., 
histograms noted above). 
 
Indicators relating to CSA Element 1.2 Species Diversity 

    Indicators addressing percent of harvest are retained 
Finding:  Indicator 1.1.A.a.v (stand level retention) is a compliance or implementation measure, 
thus not part of effectiveness monitoring or continual improvement.  Retention is a tactic to 
sustain biodiversity but not an indicator until biological relations are established.  Either too 
much or too little could be retained and is relevant only in context – e.g., the amount of non-
harvestable land base of particular forest types.  That is, it is disconnected from biodiversity 
other than in rationale.  Actual measures are not clear.  For example, species composition of 
retained wildlife trees is critical, but alluded to tangentially (“representative portion of existing 
stand type’).    
Recommendation:  Retain Indicator 1.1.A.a.v  because trends can be revealing, but clarify 
measures.  Commit to effectiveness monitoring of retention levels.  Connect the estimation of an 
effective target to monitoring. 
 
    Indicators addressing coarse woody debris 
Finding:   Bunnell et al., Canfor corporately and others have demonstrated or believe that 
provision of down wood is critical to sustaining biodiversity, so this is an appropriate indicator.   
Current literature suggests that the targets are too low.  If the strategy goes beyond FRPA 
requirements to look at natural ranges of variability, then targets are still troublesome.  There 
are two reasons: 1) consistently attaining the lower range of natural variability would lead to a 
gradual decline in species richness and abundance, 2) volume of down wood is the most 
misleading measure possible for biodiversity – diameter is the best, followed by length.  
Although use of small piles and maintaining a variety of decay states and diameter sizes are 
acknowledged strategies it is not clear how the company intends to manage for these attributes. 
Recommendation:  Reassess the target for this indicator, particularly with respect to diameter 
and the degree to which logging debris is piled or dispersed.  Separate the indicator and target.  
Indicator: Coarse woody debris will be maintained at levels sufficient to maintain native species 
richness. Target:  The target will be specified as number of logs of specific diameters, and the 
proportion that is piled or dispersed. The initial target, can be based on natural levels, but 
cannot always fall at the lower end.  Based on work in CanFor’s TFL 48 is 3 pieces per ha >10 
cm diameter on average across the tenure.  This will likely be refined. 

   Indicators addressing snags or live trees in retained areas 
Finding:  Some measure of snag or wildlife tree number is a proposed corporate indicator and 
found to be effective by Bunnell et al.  We found no mention of an indicator for the number of 
snags or live trees retained on prescribed areas for Prince George other than Indicator 
concerning stand retention above.  We noted some of its limitations.  Given the number of cavity 
and snag using species within the DFA, this is a major omission.  A general indicator on 
retention is inadequate to encompass the intent of this indicator. 
Recommendation:  Develop an indicator specifically for snags/wildlife trees, but develop it 
carefully.  What is appropriate in prescribed areas depends greatly on what is present in all non-
harvestable areas.  Appropriate metrics are diameter and density.  

   Indicators addressing percent of shrub habitat across DFA 
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George’s SFMP.  A number of organisms within the DFA are dependent on shrub cover or use it 
as a substitute for down wood.  In terms of commitment to sustain biodiversity omitting shrub 
cover from specific indicators of success is a significant omission. 
Recommendation:  Develop an indicator specifically for shrubs, but develop it carefully.   Shrubs 
are likely common in riparian reserves and in some other non-harvestable areas.  What is 
appropriate shrub cover is dependent on the floral and fauna present.  Estimates of current 
amounts can be used as an initial target. 
 
    Indicators addressing number of non-conformances to riparian management 
strategies  
Finding:  Corporately CanFor believes, and Bunnell et al. have found, that the condition of 
riparian zones is a revealing indicator of ability to sustain biodiversity.   
Recommendation: The choice of conformance Indicator 3.2.A.a.i  and part of  1.2.A.a.i as  
indicators is a practical first step, but does not address continual improvement.  To refine the 
indicator and connect it more directly to biodiversity more thought should be given to the values 
the indicator is intended to represent.  A better choice would be something like:  Riparian areas 
will be managed to maintain water quality and habitat.   The initial target could remain 
conformance, as stated. Indicator 1.2.A.a.i contains too many distinct topics.  Separate out the 
components relating to riparian habitat and combine them under only one or two riparian 
indicators (one looking at terrestrial habitat and the other at water quality).  If desired each could 
have several measures. 
 
    Indicators addressing management strategies for Species at Risk and selected focal 
species  
Finding:  The indicator (1.2.A.a.i: Species Diversity and Ecosystem Productivity) concerns 
conformance to regulation, but includes too many topic areas.  Each topic area is an important 
component of compliance, implementation or effectiveness monitoring for biodiversity. 
Recommendation:  Separate the indicators by topic and include conformance to regulation as 
simple measures under each indicator. For example, riparian conformances should be 
addressed under the riparian indicators. Create an indicator for focal species such as deer so 
that they are separate from the indicator on species at risk. 

Findings: Several indicators address various components of species at risk.  Species at risk are 
an important component of biodiversity and of key public interest.  However, five provincial 
Ministries have signed off on the approach to developing conservation priorities developed by 
Bunnell et al. (2007).  This approach assigns conservation priorities to species based on criteria 
such as feasibility as well as simply rarity, which can be a misleading way to assign priorities.  
One result will be that provincial conservation priorities will change for many red and blue listed 
species – some will become lower in priority.  Indicators concerning species at risk should 
recognize that.  Developing individual management plans for all species of high conservation 
concern is almost certainly unnecessary, wasteful of resources and encumbers management 
planning.  A more useful approach is to first evaluate coarse filter implications of current 
planning and practice relative to species of conservation concern.  That will clarify the species 
for which specific management plans are necessary.  Most of the indicators are implementation 
monitoring and don’t approach the question of effectiveness of strategies.  They are simple to 
report out on. 
Recommendation: Group all the above indicators into one concerning management of species 
at risk.  Include other current indicators as measures (e.g., number of people trained, 
conformance to plans, number of appropriate site plans...) of progress in accounting for species 
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of conservation concern in the management plan.   Instead of Red and Blue lists use the newly 
developed rankings of conservation priority.  Decide how to move towards effectiveness 
monitoring for key species. 

   Indicators addressing management strategies for rare plants 
Findings:  Rare plants are included as a component of most of the indicators listed in the section 
on species at risk above.  The multiple indicators covered under that section should be split into 
only two or three main indicators and the rest as measures. 
Recommendation: Rare plants should be separated out from the above indicators and 
measures of conformance, implementation and effectiveness grouped as measures under that 
indicator. 

 
Indicators relating to CSA Element 1.3 Genetic Diversity. 

Finding:   Several indicators touch on genetics – plant diversity indices, representative types, all 
the habitat ones.  Prince George, appropriately, does not include indicators that directly address 
genetic diversity except one that requires coniferous seed from appropriate areas. 
Recommendation:   We don’t recommend dealing directly with genetics except for conifer seed 
and perhaps certain species at risk will require monitoring at the population level or genetic 
level.  For other species it is enough to provide habitat as a coarse filter.  Corporately, Canfor 
recognizes that genetic diversity is largely dealt with at broader levels.  

Indicators relating to CSA Element 1.4 Sites of Special Significance. 

Findings: Several indicators address various components of sites of biological significance.  
Most steps of management have been broken out as separate indicators. 
Recommendation: Group all the above indicators into one concerning management of sites of 
biological significance.  Include other current indicators as measures (e.g., number of people 
trained, conformance) to provide some measure of progress.  Consider treating sites of 
biological significance under ecosystem representation. 

 
10.    Summary 

This summary statement is based on ten years of experience developing, refining and applying 
criteria and indicators for assessing success in sustaining biodiversity.  The experience is real 
but still developing.  The review is nonetheless superficial and potentially misled in places.  
There are two major reasons.  First, the short time for acquaintance with written documents 
describing the current approach for each DFA; second, the complete lack of familiarity with what 
actually happens on the ground (often not clearly revealed in written documents).  As well we 
have no information on the relative role of contributions from PAGs and how informed these 
contributions are.  Acknowledging that we offer this summary:  

1. Subject matter of the proposed corporate indicators appears near the minimum to 
effectively assess success in sustaining biodiversity.  They appear workable when 
refined to include appropriate measures. 
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2. We found several instances where Divisions within the Prince George TSA would gain 

efficiencies by sharing common indicators and associated data. 

3. There is utility to a common core group of indicators, but environmental or social 
conditions within a Division can justifiably encourage additional indicators. 

4. Because indicators specify an item that will be monitored to assess success, it is 
beneficial to reduce the number of indicators to minimum scientifically credible.  Issues 
of a particularly clamorous PAG should be dealt with separately. 

5. In each Division we found indicators that could be dropped without overall detriment to 
assessing success in sustaining biodiversity.  We attempted to note those.  In many 
instances they reflect measures that could usefully be incorporated into an indicator.  

6. In some instances measures for an indicator are lacking or wholly inappropriate (e.g., 
plant diversity indices, volume of down wood). 

7. Combining indicators, measures, targets and variance in single statements is concise 
but invites problems.  Among these is the implicit communication of satisfaction with 
targets as stated, rather than communication that the targets need to be evaluated and 
may well change.  In most instances effective targets are unknown.  We attempted to 
note where current literature indicators indicate current targets are wrong or misleading 
(e.g., patch size, number of down wood pieces).  

8. Lack of information has encouraged the use of regulations as default targets.  That also 
invites problems.  Among these is the acceptance of regulations as the appropriate way 
to achieve the desired ends, thus restricting innovation.  It also negates any commitment 
to continual improvement. 

9. Proposed corporate indicators are organized to connect directly with CSA elements.  For 
actual monitoring there are significant advantages to separating habitat and organism 
elements.  There are two primary reasons.  First, to the extent possible it is useful 
explicitly substitute monitoring of habitat (much of which is day-to-day forestry) from 
monitoring of species.  It is helpful to communicate the distinction early.  Second, 
monitoring habitat and monitoring species require different resources and different 
approaches. 

10. Any C&I or monitoring approach requires very explicit statements of desired outcomes 
and major questions.  There apparently has not been the leisure for Divisions of the 
Prince George TSA to engage in that exercise.  One apparent outcome is a set of 
indicators that more closely represents a ‘job to be done’ than an opportunity to learn 
and improve. 

11.  During our evaluation we considered how the indicators reviewed could improve 
planning, modify practice or reveal how the same desired outcome could be attained 
more cheaply.  That is, we considered links to planning and practice.  Indicators with 
targets based on compliance obviously cannot improve planning, effectively modify 
practice or encourage innovative approaches to achieve ends more cheaply.  One step 
in creating more direct links to planning and practice is to aggregate indicators into levels 
that are more readily connected.  Table 3 illustrates a potential approach for organizing 
both common corporate and Division specific indicators.  
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Table 3.  A potential framework: levels of organization of CanFor corporate indicators and their 
links to CSA elements. 

   

CSA Element CanFor Indicator Proven useful measures 

Coarse filter, strategic level planning  

1.2 Ecosystem diversity 
 

1.4 Protected areas and sites of 
special biological significance 

1.1-1 Ecosystem representation % retention of ecosystem groups 
in NHLB 

Amount of interior forest in non-
harvestable 

Sites of biological significance 

 1.1-2 Forest types % distribution of forest types 

 1.1-3 Late seral forests % late seral distribution by 
ecological unit 

 1.1-4 Riparian % reserved from harvest 

Coarse to medium filter;  tactical to operation level planning  

1.2 Species diversity - habitat 1.2-1 Stand level retention % of harvest area retained in 
DFA 

Tree species composition 

 1.2-2 Woody debris Diameter of pieces left 

Proportion piled or dispersed 

 1.2-3 Snags Number per ha 

Diameter 

 1.2-4 Shrubs % cover (5% classes) 

Height (3 classes) 

1.2 Species diversity - organisms 1.2-5 Species of social concern Compliance & specific focused 
SOPs on species at risk and 
PAG identified species. 

 1.2-6 Native species richness Coarse filter analysis & species 
accounting system to focus effort 
where most helpful 

Fine filter – primarily operational for forest regeneration  

1.3 Genetic diversity 1.3-1 Forest regeneration Provenance 
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 [native species richness] [Analysis from 1.1 and 1.2] 

 

The rationale for this organization is straightforward.  For reasons of cost efficiency, practicality 
and communication it is useful to aggregate indicators at levels of analysis and where they enter 
the planning process.  The natural world resists tidy division.  However, it is apparent that most 
of the indicators listed under 1.1 for example, are wholly or approximately tracked by relatively 
simple GIS analysis (analytical methods are grouped).  Parts of riparian and sites of special 
biological significance are partial exceptions, but the latter (even when identified outside GIS) 
should be incorporated into the ecosystem representation and most often into the non-
harvestable land base within the appropriate GIS layer.  Decisions based on indicators also are 
grouped at the strategic level where they provide context for focusing monitoring of other, often 
more expensive, indicators. 
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Appendix 1.  Current Divisional and Corporate Indicators for 
Biodiversity  

CSA SFM Matrix – Indicator Grouping: 1.1 – Coarse-level Biodiversity 

GROUPING 
     

Harvest volume     POSSIBLE 
CORPORATE 
INDICATOR 

Ecological 
representation 

FSJames:  relative 
abundance of 
ecosystems  
(numbers/types of 
ecosystems) 

PG: The 
amount of 
landscape 
level 
biodiversity 
reserves within 
DFA 

Vanderhoof:  
Percent area of 
distinct habitat 
types in the  
DFA (in 
unmanaged 
state) 

PG:  Hectares of 
unauthorized 
forestry-related 
harvesting or road 
construction within 
landscape level 
biodiversity 
reserves 

Percent 
Representation of 
ecosystem groups in 
NHLB across the 
DFA 

 

Percent 
Representation of 
rare ecosystem 
groups in NHLB 
across the DFA 

 

Quality measure? 

Forest Type FSJames:  Percentage 
of cutblocks harvested 
having mappable non-
forest types (>0.5 ha) 
that are artificially 
converted to forested 
types through 
aforestation treatments 

FSJames:  
Existing areas 
of non-forested 
types artificially 
converted to 
forested types 

  Percent distribution 
of forest type 
(deciduous, 
deciduous mixed 
wood, conifer mixed 
wood, conifer) >20 
years old across 
DFA 

Seral Stage     Percent seal stage 
distribution by 
Natural Disturbance 
Unit across the DFA 

 

83 

 



DRAFT 
Patch Size Ft St James: 

Maintain a variety 
of young patch 
sizes in an attempt 
to approximate 
natural disturbance 

Ft St. James: 
Percent of openings 
(> 100 ha.) 
harvested annually 
that meet the large 
opening design 
criteria. 

Vanderhoof:  
Percent are by 
patch size class 
by NDU. 

PG: Trend 
towards the 
percentage of 
area of patches in 
101-500 ha range 
within the Wet 
Trench and Wet 
Mountain of the 
young patch size 
distribution call 
101-1000 ha. 

PG: The young 
forest patch size 
distribution by 
NDU within the 
DFA. 

Corp: % 
patch size 
distribution 
by NDU or 
NDT 

Patch Shape FSJames:  Percent 
of openings 
greater than 100 
ha that meet large 
opening design 
criteria 

     

Old 
Forest/OGMA 

FS James: 
Maintain “old 
forest” within each 
NDU (merged 
BEC) 

Van The minimum 
proportion of late 
seral forest /(%) by 
NDU 

PG: The 
amount of old 
forest by 
NDU/merged 
BEC within the 
DFA 

   

Interior 
Forest 

FSJames:  
Maintain old 
interior forest 
conditions within 
NDU (merged 
BEC) 

 PG:  The 
amount of old 
forest interior by 
NDU/merged 
BEC within DFA 

FSJames: 
Maintain “old 
interior”  forest 
conditions within 
each NDU 
(merged BEC) 

 Corp: 

 

% of interior forest 
by Ecosystem 
Group 

 

% of old Interior 
Forest by 
NDT/NDU 

Riparian FSJames:  Percent 
of cutblocks 
consistent with 
riparian 
management 
commitments 

 PG:  
Percentage of 
forest 
operations 
consistent with 
riparian 
management 
requirements as 
identified in 

Vanderhoof: 
Percent 
conformance with 
riparian reserve 
zone 
strategy/standards 

 Corp: Percentage 
of forest 
operations 
consistent with 
provincial 
requirements as 
identified in 
operational plans 
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operational 
plans 

 

CSA SFM Matrix – Indicator Grouping: 1.1 – Medium-Level 
Biodiversity 

Coarse 
Woody 
Debris 

PGD:. Percentage of cut 
blocks consistent with 
coarse woody debris 
requirements in operational 
plans. 

Vanderhoof: 1-2.2 
Average amount of 
Coarse Woody Debris 
per hectare on 
prescribed areas.  

FSJames:  Percent of audited 
cutblocks harvested where 
post harvest CWD levels are 
within the acceptable natural 
range of variability (as stated in 
m3/ha) 

Corp: Volume of 
Coarse Woody 
Debris by 
NDT/NDU 

Stand level 
retention 

FSJames:  Percent wildlife 
trees and or wildlife tree 
patches associated with 
areas harvested annually by 
licensee as measured 
across DFA 

Percent wildlife trees and/or 
wildlife tree patches 
associated with areas 
harvested annually by 
licensee as measured 
across the DFA. 

 

PG:  The average 
percentage of stand 
level retention in 
harvested areas in 
DFA 

Vanderhoof:  Average stand 
level percent retention for all 
harvested blocks by NDU 

Corp: Percent of 
harvest area 
retained across the 
DFA (by NDU/BEC 
zone in BC) 

Snags Vanderhoof: Number of 
snags and/or live trees per 
hectare over a prescribed 
area 

  Corp: Number of 
snags or live trees 
>17cm dbh on 
harvested blocks 
(TAUP) 

Shrubs Vanderhoof:  Proportion of 
shrub habitat (%) by NDU 

  Corp: Percent of  
shrub habitat 
across the DFA 
(NDU/LU?) 

Hardwoods  Vanderhoof:  
Proportion of 
deciduous species by 
NDU 

FSJames: The percent of 
hardwoods (mixed wood 
and deciduous leading 
stand) within the DFA. 

Corp: Percent 
mature deciduous 
stands across the 
DFA 
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Or 

 

Number of 
deciduous stems 
retained in 
cutblocks 

 

CSA SFM Matrix – Indicator Grouping: 1.2 – Fine-Level 
Biodiversity 

Species FSJames:  The 
percentage of 
cutblocks and 
roads harvested 
consistent with 
legally 
established UWR 
objectives 

FSJames:  
Percentage of 
cutblocks and 
roads that are 
consistent with 
established 
guidelines for 
wildlife habitat 
features 

PG: Percentage 
of forest 
operations 
consistent with 
approved 
Provincial 
Caribou 
ungulate winter 
range, Mule 
Deer UWR, 
Species at Riask 
Note/Orders, 
and Riparin 
Reserve 
requirements as 
identified in 
operational 
plans 

Not in 2006: 
Vanderhoof:  
Productive 
populations of 
selected 
species are well 
distributed 
throughout the 
range of their 
habitat 

Vanderhoof:  
Effectiveness 
monitoring 
plans are 
developed and 
implemented 
for selected 
indicator 
species to test 
management 
targets 

 

Species 
con’t 

Vanderhoof: 
Developed 
management 
strategies for all 
species at risk 

Vanderhoof:  
Percentage of 
species at risk 
management 
strategies being 
implemented as 
scheduled 

Not in 2006 
FSJames:  
Develop 
management 
plans for marten 
and moose 

Vanderhoof: 
Develop 
“management 
strategies” for 
riparian 
sensitive 
species (i.e. 
beaver) to 
achieve early 
seral deciduous 
conditions 

 Corp: 
Proportion of 
management 
activities 
consistent with 
legal wildlife 
objectives and 
general wildlife 
measures. 

 

Habitat Supply 
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for Priority 
Conservation 
Species - 
future 

Species at 
Risk 

FSJames:  
Percentage of 
cutblocks and 
roads harvested 
consistent with 
approved 
Provincial 
Species at Risk 
Notices/Orders 
requirements as 
identified in 
operational plans 

Not in 2006 
FSJames: 
Management 
strategies for 
legally identified 
wildlife species, 
CDC ranked blue 
and red listed 
species, not 
already under 
UWR, regionally 
important 
species, species 
at risk, and 
IWMS, that occur 
in DFA and that 
are likely to be 
affected by 
industrial activity 

Not in 2006 
FSJames:  
percentage of 
cutblocks and 
harvested areas 
consistent with 
management 
strategies for 
identified wildlife 
and CDC red 
and blue listed 
species 

  Corp: Area 
managed for 
SARA 
Schedule 1 
Endangered or 
Threatened 
Species at 
Risk 

 

 

Percent 
consistency 
with Species 
at Risk 
Management 
Strategies 

 

Species 
at Risk 
con’t 

   PG:  
Percentage of 
forest 
operations 
consistent with 
species at risk 
management 
strategies as 
identified in 
operational 
plans 

PG:  
Percentage 
of 
appropriate 
personnel 
trained to 
identify 
species at 
risk 

PG:  Percent 
species at risk 
that have 
management 
strategies 
developed by 
April 2006 

PG:  
Percentage 
site plans 
reviewed by 
person 
trained  in 
species at 
risk 

PG: Percent 
of site plans 
with identified 
species at risk 
that have 
appropriate 
management 
strategies 

 

Plant 
species 
Diversity 

FSJames:  
The number 
of site 
association 
groups 
identified in 
Table 6, 
achieving 
plant 
baseline 
targets 

 Vanderhoof:  
Plant 
diversity 
index for site 
association 
groups 
above 
baseline 
targets on 
the THLB 

   Corp: Native 
plant species 
diversity 
index by 
plant 
associations 
within 
DFA??? 
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within 
managed 
stands 

 

 
Genetic 
Diversity 

FSJames: For blocks where Douglas fir (Fd) 
exists in the stand:  the percent of Site 
Plans that incorporate the Douglas fir 
management strategy 

 

 

Percentage of thinning and spacing 
prescriptions implemented annually that 
specify a post-treatment conifer density 
greater than the original planting density 

PG: 

Percent compliance 
with Chief Forester’s 
Standards for Seed 
Use. 

 

Corp: The proportion of seeds for 
coniferous species collected and 
seedlings planted in accordance with 
the provincial regulations and standards 

 
Rare 
ecosystems 

      Corp:  
Percent 
compliance 
with 
management 
strategies for 
red/blue 
ecological 
communities 
with a 
low/very low 
resilience to 
disturbance 

Sites of 
biological 
Significance 
and 
Compliance 
with other 
Gov’t 
objectives 

PG:  
Percentage 
of 
appropriate 
personnel 
trained to 
identify 
sites of 
biological 

PG:  Percent 
of sites of 
biological 
significance 
that have 
management 
strategies 
developed by 

PG:  Percent 
of forest 
operations 
consistent 
with sites of 
biological 
significance 
management 
strategies as 

Not in 
2006 
FSJames:  
Forest 
activity 
within 
parks 
(none) 

Not in 2006 
FSJames:  
Develop a 
DFA map and 
management 
strategies for 
sites of 
biological 
significance  

FSJames;  
Percentage of 
blocks and 
roads 
harvested that 
adhere to 
licensee 
specific 
management 
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significance April 2006 identified in 

operational 
plans 

and adhere to 
those 

strategies for 
sites of 
biological 
significance, 
and important 
wildlife, fish 
and bird 
species, and 
valuable plants 
and plant 
communities 
within the DFA 
that are likely 
to be affected 
by industrial 
forestry 
activities. 

Sites of 
biological 
Significance 
and 
Compliance 
with other 
Gov’t 
objectives 

      Corp: Percent 
consistency 
with 
management 
practices to 
address 
special 
habitat 
features 
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 Appendix 2:  Vanderhoof’s current Indicators for biodiversity 
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Appendix 3:  Fort St. James’ current Indicators for biodiversity 
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Appendix 4:   Prince George’s current Indicators for biodiversity 

 

  

95 

 



DRAFT 

 

 

96 

 



DRAFT 

 

97 

 



DRAFT 
 

 

 

                                                 
i  Hurlbert 1971; Magurran 1988; Patil and Taille 1982; Peet 1974 
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